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(54)Title: RADICICOL DERIVATIVES 



(57) Abstract 

Radicicol derivatives having an 
antityrosine kinase activity and represented by 
general formula (I) or pharmacologically 
acceptable salts thereof, wherein R 1 and R 2 
are the same or different and each represents 
hydrogen, alkanoyl, alkenoyl, tert- 
butyldiphcnylsilyl, or tert-butyldimethylsilyl; 
R 3 represents Y- R 5 {where Y represents 
optionally substituted alkylene, R 5 represents 
CONR 6 R 7 (where R 6 represents hydrogen, 
hydroxy, optionally substituted lower alkyl, 
optionally substituted higher alkyl, etc. and R 7 
represents hydroxy, substituted lower alkyl, 



R 2 0 



etc.), C0 2 R 12 (where R 1 ' 



represents 



substituted lower alkyl, optionally substituted 
higher alkyl, etc.), etc.); X represents halogeno 
or is bonded to R 4 to represent a single bond; 
and R 4 is bonded to X to represent a single bond or represents hydrogen alkanoyl, etc. 
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% m # m 
n m & m 

^ (b) -CTikzti. '^m^mmmx^^T 1 ^ ^n-jw*, mnmitm> 

Mf^ffl C^-T^V- (Nature) , 171 344 (1953 *£) ; ^^"fy 

X-? (Neoplasma) , 24#, 21 ^-v (1977 ^) ) , &>&mmm (#H!¥ 6- 
298764 Scfctt ras ^ mos ffi{tMM<DBmiE'%itim 

(Oncogene) , 11 #. 161 ^-v (1995 ^) ) ^t5u<!:^f,tm^. 




ww, tnmmfcmzft-r&zt'fimibtiT^z mm^ 4-226991 n&m . $ 

-)l&m&tf> JfilW$r£IMM (#M¥ 6-279279 ^$g) ££te-f 

<=^>- ls^wi^jf^ffl (#^¥ 8-40893 **-fz\twm*2nT^ 

^O-^xy A (W096/33989 : 8 ^ 10 £ 31 B 

teffl) . 5£ (B>) T^nsjrtffiJSv^ vn-JU^#^^^$nfc (&H8 
¥ 9-202781 #&$g : M 9 8 3 5 B&M) . 
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it (c) Testis 7 >ifv< v>&3n£tjjf^;i^ *>> (if • 

• • 7>x^ y^7X (The Journal of Antibiotics). 

23#, -442 ^-^ (1970 ^) ] tfi* P -> >*:r— • mWmftRtfinMmftm 
(#!J;U;£, *-V>+r-- U+r-^ (Cancer Research), 52 #, 1721 ^-v 
(1992 ¥) . >it- • U-y— 5=- (Cancer Research), 54 #, 2724 ^-y 

(1994^) ) ^tt^ui^^nti^. cnecoMij, y;i/^y-T<-> 

yi)^=f vf^uyxh* Hsp (iygy^Ahl'^ieS) 90 ^ig^TS d 
tfdiD, Hsp90 t^^^^^^T^ciilcfcoTll^^^^l-^ Src, ErbB-2, 

Lck^o^o^>^y— t'^yc-feu >/xi/^>+t- t'Raf-i (omwutzm 

W (#J;U£, zfuy-^j yyx ±y 3 i-)l • 7Af$- • *7 • 

+r-f x>X • • if • a- ■ xx • x- (Proceedings of the National 
Academy of Sciences of the U. S. A.), 91 #, 8324 ^-v (1994 ^) . if- 
-»-y-;U • -fJ • ntlTUVtlfr • HJ- (The Journal of 

Biological Chemistry), 270 #, 24585 ^-;/ (1995 ^) ] "T -5 CI t \Z «fc o X 

^i^nsts^ntt^o fex, Hsp9o ^f^ffl-r^^siifc^D ->>+y— -tf 
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o 



fDy>+t-flt ATP £U>6&&4ft£LT, *® T - U >K££*R* 
^TttErbB-2. ^jfcSjfiUfcfcfc^TttAbl ^tf>&^p x>+^-- £igtt©±# 

*#iiJate*J^TttSrc*«1»!RJRfcH^-r5^t*«tt6nT*J0. *^nx>^ 

a*©it«[H : ?©s$«:a!5 L 0">>+^-— tr-x?*s egf-r (±&Ms^g^ 

ft : epidermal growth factor receptor) . FGF-R (MJfc$IBIttJ8fttH?£g 
ft: fibroblast growth factor receptor ) , PDGF-R (ifr/h^S^iiM^ : 
platelet-derived growth factor receptor ) VQR&ffltt. Q^ffiif 5IIIL£3!I. 

% ffl g> BB tk 

miffitt^l, ffiffi«*fcttft£«l|i!|fl; 
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[5S+. R 1 RztR 2 tem-&fcimte-oT7m. 7)\,*>;-oi, T)\,*r 

tert-y^;Uv7x-;i/->'j;i/, £fc\t tert-y^Uv^Jl/vU^^L, R 3 
itY-R 5 {^4>. YttIit,L<(l#Ii(D7J^I/>^L < R 5 «CON 
R 6 R 7 CsS*. RHtym. th'D^y, WWkhL<mmWk<Dfa®.7)\'*)V. 

R a RzfR 9 \m-%tzfcmt£?T. ?m, mm*>b<mtwm<D{&m 

R 10 R 11 (^4>, R^R^'R^^n^nBiIIB^R^^R^IWJ^T^^o ) 
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) . C0 2 R 12 <£«K R ia ttBtfc©{£«7;i/*;k B»t>L<tt#B 

*©iMR7;Wk ltlft i bL<»i*iilft©teJ»>'^P7;^;u, B*fcL<tt# 

B&©7;l^^;k B&t>U<«#B&©7'J-;k £fcttfi»<&L<tt#B» 

<DmmmM*&?. > . B&fcL<tt#B&©7i>-;k b& s &l<«#b&© 
eu^;k B*t>L<tt#B»©eu KnJk g&t>L<«#B&©trnu k- 
;k SftfcL<tt#fi&©?7->ijJk fittt>L<tt#fig|ot:^ijj;;k Btt 
t>L<tt#fitft©fcf^'J>V, Bftt>L<tt*BSI©eDiJy-;k BifcfcK 
(iW©WJy, B»t>L<tt#fiiftoqEJUsjNU=;k Bftt>L<tt#fi 

*MO^**V7^S*t. } > COR 13 C3S<K R 13 tt7]C^, BtftfeL 

<tt#Bft©fi»7;i/*;k BtftfcL<tt#a&©K«7;i/*;k S^feL<« 

#B»©7U-;k B*t>L<tt*Btft©«»7;i/*3*->, JfcUNR l4 R ls 
(St. R ,4 fttfR ,s ttffl-3;fcttJifcoT. 7Km. B£t>L<tt#B&©4l 

;k *fcttB&t>L<tt#B»©eu>*;i>£3rrj&>. r 14 &#r 1 
■^TN^tt$^l?^^T?>Bm ! bu<^g^©^immg^^-r. ) ) . 

fcoT**fc**U RMiX£-#£ft^TJiMS££$?-a\ 7;U#/ 

<;k 7J^7-fji/, i&tt-so-z {it*, ztts (a) 



cat». R 1A R^R 2A «^n-e*nwi2©R i s:rjR2 ( j : |5jg T ^ (9< x A «Aoy 

>&*U WttOSfcttN-0-R 3A (5*+, R 3A TOE©R 3 <h|5)||T^ 
S. ) £^7. 3 £317. } £g|7. ] Ta$n5 7T^3-JHI*#Sfttt 
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ur, a (i) rm2tiz>it£®*it£® d> £^5. fi!i©:it#^©{fc£^ 

(1) &£©8KH 

;k T-t^^k yn/w<;k <yyo/v<;K 7*/-f;k *7p>r;k 9 

£P<Jk 5UXh<;k /tJKh<JK ROUxTO-f ;n»*«tt*stis. 7 
Jk ^^^;ka-f;k *nh/-r;k -fv*Ph/<;k hkt<;k u 

tr;k -fyyDtrjk 7>;k -fyy^k sec-y^k tert-y^;k 

;k <f vo^k *#^>3Mk A^v;k ^^^;k **3\>k fttf-ry* 

UTt>«fc^. »R7mtl/Ttt, fl£3;fctt#tett©, W^.«x*-;k H 

o©tt«*fctt»Rtt©. 0ii*.tf£-;k 7>j;k i-yp^-;k 2-7>-;k 
l-^>x-;k 2-A+-b-;k l.3-^>^vx-;k U^+u-yi-jk Hf 

^**>;k Wx^ot^wm^ns, 7u-;k>LT«. flRtf^x 
-;k Rtto-^^nwasstu jui ivjkxSTV-Kiuvn^ )V\zm% 

7-;k tfp'j;k fh7!/y^ eoijy-jk ^x-;k wu;> 3^ 
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7i?=.ju* VyVVfr* e^^-jk -r>Ku;k -fv<>Hu;k 7 y ;k tr 
^u->*;k */<j;k 7^y-;k <s*V»Jv-;k fs^/'J-jk 
e'J>y-^m^§. ^^t^Lfe*;k^-;Kz^^^,ig^sg|5 

tf-tetfc-oTNZlZZA J T-Mf&?Z>mmm&, RZ*R l 4 RtfR^ fit-fat 

£&tttt©N#£*nTfc«ktr>. ) , w^«trnu^;k t^ijy, ^^^e;u 
*'JA ^7v-iK e^yu^-;k fc^/y-jk tf^'jvy\ **tM 
5v-;k <>K'Jr;k -f VOF'JUk A- 1 H P7tftT-;k A-tK 
□ 7^x-;k -f>Ku;k s^v-r>H'jjW^$n§. 7;u*i/>£ 

(2) #S©M^SCD|ftBJ 

®&M7;k*;k H!fcK«7;p*;k M&7;k4--;k iIM7j^ + k 

3(D, tHo + y, te»S/*D7;k*;k D7;Hr-;k M7;m + 

M7;k^y<;k^+'>, 7vh\ 757, l < «ytt7^^7 
5y -> t^UttyWi^y^^sy, M7;kn + >-^;k^-;k7S 
A iS^7;k^r-jki-+v*;k^-;k75y, /\ay>, &WiT )Vt> ; 1 )V. M 

U -f 5 KNI§mcM£LT^&7k^£|£^TT£3g£^-f 0 ) , CONR 16 
R 17 R^RXfiR^ltm-ZrctegteiT* tFn + y, H7 

;k*;k Mv^o7;i/^;k i^^7;u+;k 7Jk*--;k M7;m^v > 7 

'J-;k ^SS, ££«NR 18 Ri° (^^, R 18 &tfR 19 ^-g;£tt#|ft 

or. 7j<m, M7;p+;k fg®->^D7;k+jk 7U-;k mmmm. imr 
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»7;P*Jk fifty^aTW, 7;i/^-;i/, B&fcU <«#«»© 7 ij-;k 

*^ttBtt , bL<amiiiiD«»«iai««r. ) . coch 2 ch 2 ) „ 

OCH 3 n&lfrfc l 0©SElfc££T. ) #fit$n5. 

7;^ + y*tol.75A 117^^-^^^^-^^, AD y 
>. {&8fc7;k*y<;k B&t>L<tt#fi&©7'J-;k B&fcL<tt#fift© 

tfjv;k s*t>L<fi#fiiftoh:'j K-;k l< mmmwn y k- 
;k B&t>L<tt#B&©£5S''j;k iifcL<tt#ii©^ijyjK g& 

t>L<tt#«»©e^'J j;/. «ttt)L<tt^Bift©tfn'J5;-;k g&fcL< 
tt#«ft©*^*iJA Bftt>L<tt#B*©*;u*y-;k fi&t>L<tt#B 
^©tf^7v-;k lifeL<[^Ii0?^j^ij/ ( ■*t>L<tt*«j« 

TTf^S^^. ) . CONR"R" (5* + , R « -ft^R "ttffNE&ntt? 

as. ) . ^fc«co 2 R 20 (s*. R >0 ttj»EtiBi*-e*a. ) 

■*«* { /*D7K;k M7U-JI/. Kjfeffi«|RS. fi&7D-Ok ®m 
**»ttl^Lfc*;pj|?z:;k ■*7'J-jk*;k>t*-nk Bfttrus^k g& 
t!UK-;k BifttfP'J K-Jk Blfc£7*>iJJk WftfcWJS^k B&e^u 

v/\ g^tfouv-;k litwuA ii^j^ij-jk n^7y a 

illiii7^iHl$tiTUk ) , ra7;k+;k 7;k*-;k fi««> 
i»7W^mx, 7vh\ 7$a t/fcixtevfsimp 

*^7 5A t>L<ttyffi»7;k*/<;k7* /, mkT)Vn*ri,X)\,tf- 
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;k 7'J-;k SSlStg, SMfc-rSK (fit, <5 HNJK^tjg^bTVJS** 
S»^TTt5SS35t. ) , CONR 16 R 17 (j£tK R 1 6 RtfR 1 7 fiiiiJ§B£ 
|W|iiT&5o ) , C0 2 R 2 ° R 20 ttitirgB<!:|i|iiT&5„ ) . JfcftSO 

2 NR 21 R 22 <5S«K R 21 ^lXR 22 fi|W|-*7t«S^-pT, **Sfcttte»7* 

) msns. din?tttt7;p*;k ss»7;w*;k 7Ji/^-;i/. 
ffi«*>*a7;u*;k (SiR7;U3 + '>. ad^x 7'J-Jk 7D^;k 7U- 

l*)Sg-c&3o ty t>L<a>?««7;i/*;k75/. IS7i^ + ->i3M-jk 

ifi7^ + yAJl/«7SA RtX««7;k3*'>fi«7;k^*2/C*»t* 
{£»7;P*;i/«ffiffi£ffig6T?*S. M7J^-;^*>'*;^^75 y fcfc 

Jk 7'J;k i-ya^-;k 2-^x-;k i-^>^-jk 2-^*ir:i;k 1.3-^ 
>^vx-;k Rtfu-^+ij-e;i-jw^$ns. o7JkV- 

Jk Mi.3->^n^>^yi-j^^sn^ &»7;k*/<;k {£» 
W*tf*;i/5;k 7-fe^;k 7o/vr;k -fv7p/ty<jk 7*y>r;k & 

Tife-S^tirotf-Ctt. R^^^R 2 ^^^^^^^^^^^,^]^^^. 
4>Tt>R 3 «&U R 3 «MIH«i:|p|eT^5„ ) — R 5 R 5 «fjf2<h 

oTm^£T&£fl;£tl©4>T, R 1 43«fctfR 2 a<jJc3(&TfcD. R 3 ^'Y-R 5 
(R 5 H^ff2£|W)$i7j£>£o ) Tf*0, R 5 #B&t>L< tt#«ft©7U-;ua 
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T-fc54b£W»£t^o 

i&m&> $kit7kmmi&, ymi&mnmmmm.. mm 

L®?mt&> £,&#^&> p- h;n>7Ji/tf 

vK>ggi&, 7-7^1, n/N^^, K.tf?L&ig^ 

tHtt^Uy>, 7xZ^77->, 77.A5*>$£, tf)\,?*>M. RtfU 

it^m (i) ro^tcM^ (DtLwrntiLW. \zwm&w, K^m^wmft^tE 
&\z. (i) ommmiz-D \,*t mm? z>o 

(i) ©lIigttitLx, ^v-Afb (£!i£fti) , 7v;p/*;u 

A't-f )V/7 )Vn*r*sti )V#-)Vit (Mm&2) , 7)l*Mt (M&3) . 7 

s hvixf m mmm4) .javujMb (ass&s) . APtnuxt csn 

9 • v>-fe->X (Protective Groups in Organic Synthesis) , if*) — > (T. W. 
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Greene) *> v 3 > • <7-T U- • 7>K • it>X • >n~^U-i y-y h' (John 
Wiley & Sons Inc.) (1981^) #8PJ ^l^CtiaO, B«<fc-&!»£$* 

77 s ^'>H-;i,'bL<tt7x^5>Il-^ e k0^O^ 4-226991 *i% 

VD-flf^f- (Journal of the American Chemical Society), 94#, 
6190 (1972 ^) ] izmCTmnZitG® (E) ©yi/>©^M- 

)U***«>A1tL1i{t&m (I a) ttJfc©SiSlSKfleir»#*jit ri<T£5. 




(E) 



R la R^R 2a «, flfBOR'S^R 2 ^?, lert-7^;Pv^^;Ux'j;|/ 
R IX tert-75 1 ;U> ? 7x-;i/vU;i/^|^^fca'rfeO, R lb &LN*R 2b &. iUIB 
^R , a^'R 2 CD^^^^< < ht,-o^ tert-^;i,->-^^^>U;^rc« tert- 

7^;i> ^7i-jk> "j & £ ttfc k o , R 3a «, ntrE©R 3 a>sco 
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r 1 3 (it*. r 13 «, mmtmmn&Zo ) s^ufciT^o, r^^r 2 ^ 

If§ 1 

(I a) tt, (D) ££tt<t£^ (E) i6#«ET*fcfi*# 

ST. H 2 N-0-R 3a (II) (at, R^iiWfStlWIIgT&S. ) 7? 

— rJk f h7bh'D77> (THF) . y/^^A7 5K (DMF) . 7 

(E) k&uto. l-ioaiffli^ns. fb^«» (in osmin&fcffl^ 
fts* (in ©»#jp«[»c»lti ^m^±ott». WAtftru 

U**0«Bfcttt>U<tta**tt©#fiETT , bKiS*ff5J:i:*«T*, »»l:tt 
2?>**ttfc*fcTfflV>S. ffc£$| (II) *&tt*0»ttftl*tt, fc^tt 
(D) &tcmt%® (E) K*tLTl £SEU:, »iL<ttl-5a*fflt^n 
5. Rfote, MX- 20-lOOt:, »$L<tt20~6 CCTfTfetl, 1-8 

it&® (lb) fi, {fc£& (F) £**^Affc£#| (G) tUfci, tKP* 
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ter 1-7^1/ v*^;i^>U;U£fcW: tert-y^^v^x-^^U ;PT*0, R 3b 
«COR 13 (5t<f. R l3 ttBUB5i|l]^-eS^ 0 ) ) 

xa 2 - 1 

ib£^ (G) fcL fb£#l (F) St Kn*WU75>Sfctt*OK#lptttiW 
II2-2 

<b£$3 (I b) tt, (G) £i£g<Z)#ftT, R 13 COC 1 

din (at. r 13 ^HfifBchiwi^T^s. ) -c^sns-fb^w (I I I) > 

ftfcttJfcS, R 23 NCO (IV) (j£4>. R 23 «@$fcL<tt#®&<7){£$7 

$fcttii!)l<tt#li(01f'Jym5„ ) T^£tl3fc£tl (IV) tR 
£ £ ■& Z> Z t \Z ct 0 5 £ <h ifi T # -5 . 
S^IiHttyi?an^^>. x-x;k THF, DMFW, *3fit>L 
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□ t?;PX^JU7S >^CD7 5>^^fflV^n, (III) Sfcttffc£«j 

( i v) icmito. i sseu:. Jf$u«i~i oaiffli^ns. its® 

(III) ££teft:£t> (IV) fcL itG® (G) C^lTl^t^i, fftU 

<tti-5iiffl^sn*. 8 o~ 1 o ot:, &£L<mk£®} 

(III) fcffllr>fc*£K:tt- 8 -fb^tl (IV) £fflHfc*£K:tt 

o~8 ox:mt>t\. -tn-eni o#~4 susra-cfcT-rs. 

( I c) 




est*. R 3c ttY-R 5 (a*. YRztR 5 \mtdtmmT>&z>, ) t&o> r ic 

18 3 

4t£® (I c) tt, i£G fa (G) fctS^SlO^ftT, *5$, HOR 24 (V) 
+ , R 24 «B0IB<7)R 3<; <!i|f|^TS^ o ) TS^nSM (V) 

£««£<hLTte MPxx thf, &nbV<fcm-u 

*f >»0 3*CU >{t^nxSTV"Jts)V^>m.pJL^)V (DEAD) . 1.1- 
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(v) ita,® ( G ) i^LTm-ni^Mi, ffiuiii 

i3iite4 

(H) «*;i/#*s/;pso*A*nfe**s/A^« (j) tifc^ 
*;^*'>;Pil*75 Hfta^ttx^T^fcrsiSfcioTfcafc (id) « 




R 3d «Y-R Sa + , R 5a teCONR 8 R 7 R 6 &tfR 7 te]|fJ 
fBtliliET^S. ) £fcteC0 2 R 12 R 12 «ifJfBc!:^gET^-5o ) 

0, Y«HufB<i:|wI^TSSo ] T&O, Y> R »r^r 2 «MfB<h|W]«T^ 
5. } 

IS4-1 

fc£m (J) tt. (H) H 2 N-O-Y-CO, H (VI) 
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IS4-2 

ffc£* (Id) tt. (J) *m&m<D?f&T, ^ y HN R 6 R 7 

(VII) (5* + . R 6 RtfR 7 temmt®mT*$>Z>. ) Tw3n*fc£* 
(VII) fcSWa-tOKttJDtt, Sfctt^a. HO R 1 2 (VIII) (j£*, 
R 12 «flfrlBt[SliETfe5„ ) Tj^£tt6{fc&^ (VIII) ^S/ftS-ttSU,!: 

^m(EDCI) . N. $ - 9 J i/ 9 U<\*i, H (DCC) . 1.1'-* 

;u#=;p^-f s^y-^Atffl^sns. set. N-tHD+^A^sH 

(HONSu) . 4- tf'Jy> (DMAP) , l-tHP*->^ 

>l/hU7»/-^**Ptt (HOB t ) ^0£5sjps.j£ft;£^ (J) (c^LTO. 1 
~5SSJD^, Efc^flEiUfai: Efc»ttt£ LTtt>>* n >. 

X— r;k THF, DMF^i, WfcUtt^LlfflUf,^. 

(vii) o«ftDntt*fflirJ*«^ttt, ffc£#> (vii) ©K#jnifin^LT 
ffB.KttHJx3 t ;P7s>a<m>6fts. (vin **^tt*©»#jp 

ig. ££tefl;£!&3 (VIII) R^W^JBtt. (J) fc**LT**HPftl 

£ffi&±. »SL<ttl-5iiffll^n5. M-20~80t: i # 

itS® (I) »R 1 ^^c«R 2 (D/>^< < i:fe-o^ t ert-y^^^^;^>U;i, 
*fctt.tert-y^j;7x-;P->ij;niiftsnfcfls^« (Ie) SlftyUMt 
5uil;j;oTM (If) SfcSdtj&tTS*. 
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lis 

fb£« (If) H fb£#7 (I e) *M'>'j;Hb3W<!:fi>5*-a-sc:tK:j:o» 

^7>^A7D'JH (TBAF) . 7yftth'J^, 7yft**M 

Tt>J:V>. K«>U;HMflttffc£tt (I e) fcttLTO. l JFSKtt 
1~1 0M5£m>£*ia. a* - 2 0-5 O-CTif^n. 5#~2 4B# 

fb£#J (Ig) OlJi?*i/K*ADtK'J>»tJ|»nctl:J;9Tft** 
( I h) 
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(5t+. R'\ R 2a RZSR 3 immtmmn$>K). X a teAd^>T&D, R 4a 
•5. ] 

ii6-i 

its® (ih) R Aa &*mx$>z>\t%m\t, its® (ig) £M 

^<hLT«v^+1f> > THF, X-r-;k ^PD^^A. 
dmf, 7th-h'JJk **y-;k B£BSx5F;H$at, ^3it)L<«^^LT 
ffl^ttSo K.S&ttJK^Ktt. itS® (Ig) C^LTl^Mi, 

<tti-ioaiffli^n5. jgj&te, if-2o~4or. ffjKuo- 

4 0*CTfft)n, 1 0#~4 8BfW-C^7T"5. 
186-2 

dh) R 4 -at^s^T* (ig) « 

t*ySfk'J>^c[«+yM'J>H (fc&tt (Ig) t**LT 

I@6 - 3 

lT2^tt (Ih) ©^-^ > R 4a ^-SO-Z ZttS9IH4:lRl8"Tf*S) 
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2uuM?>^ i?*3-)VX)V**i, H (DMSO) , 7 * b =. h V fr^tf. m& 

feKttS^Lxffli^n^. &<t?-*-)i%fzizg : ikn--)\,^ its® (i 
s/ttt tert-:/^;i^7x -;u-> u;i/mm$nfc<b^ti (i j) 




R 2f «Bufa<DR lc &0*R2^ c ^ t tS7Xm<Z)'>^< tb-ntf leri-7?)VV* 
<t£® (I j) tt. fc£4fc (I i) £i&S#£TK, tert-7^;U 
Mtl/Tte, £do*^a, y^an/^7>, i-T-;k THF> 7th>. 
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?J^DOy7l-Jk>7>ttIl (I i) i:«iti^i£t±, 

U<ttl-1 oySftffl^StiS. ttUfctfflfif* tert-^^JU <*□□) 

<«i~i oatfflnsns. sj5&«, as- 2 o~5 or, ^b<«io~ 

(I) COR \ R 2 RZSR 4 lZ&»Z>7km<D'Pte< th~^>tf7 )V* J 1 

)V£tc\Z7)\,'r;i frw&zntzits® dm) \rA(D{t^ (ik) ^7v;p 

iff 5 Z. t \Z J; r> T%Z> Z. t Ofi-V Z Z> „ 




^7K^T'S0, R'\ R 2h SLUR^itmm<DR l \ R 2 *RUR<»\z&V 

<d '> & < t h - -d #t 7 )V ft J -f )v £ & « 7 ;u ^ y -f ;u t mm $ nfc t> co t ft 

5. ) 

<fc£tt (Im) (I k) £l£8&±. ffSL<tti~iOOSi 

r^m^mm^mtm&^r^^^^ztiz^om^zt^t^. 

mmtbXit, DMF , DMSO> i?DP^, 5?^dp^^>, Ml/X> 
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^ W -'J>> U-xIf;P7-'J>§^, fb^tl (Ik) tC*fLTlM5fi 

m&Tm^z>z\tbv]m-e&z> a zziz, dmapi?^* (ik) \zklt 
o. l-^gjn*. sc^fcT^,, sje&«, o~5 or 

(I) (Dmmz&^T* R l , R 2 , R3, R^fcttX0tiSO^I 

h7>7,7* — ^-->a >x* (Comprehensive Organic Transformations ) . 
R-C-7Dy* (Larock) W, (1989 *10 ] fC^Tfcff O 

maim®, mm. m> mm, mtkit. ^m^n-^h^yy^-^m 

MKfaizm?z>ztb»imT?$>%. 

<t&® (i) (Di&zw&Lfc^m&izit, en (Dmtmznzmz?- 
oss^s-rn«ct<, £tcMM<DMrmzn%mm%rmmz®M%fziZffli 

{c^m (i) sfciztoimwmiztmznzt&te, *$>z>wz&m®m 
(i) <D^wm*w,imz^t, 
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( 1 ) ib£M ( l ) (DIMI 




item 


R 3 




R 3 


1 


CH 2 corQ 


9 


CH 2 CONHNH 2 


2 


CH 2 CON^ 


10 


CH 2 CONHNHCONHC 6 H 


3 


CH2CON33 


11 


ch 2 conQ 


4 


CH 2 corOJCH 3 


12 


CH 2 COhQ-CH 3 


5 


CH 2 CONH(CH 2 ) 2 N(CH 2 CH 3 ) 2 13 


CH 2 COf^T}OH 


6 


CH 2 CONH(CH 2 ) 2 OH 


14 


CH 2 CONT)-fO 


7 


CH 2 CON[(CH 2 ) 2 OH] 2 


15 


CH 2 cor<>£ H2 


8 


CH 2 CONHCH 2 C0 2 CH 3 


16 


CH 2 CONH(CH 2 ) 9 CH 3 
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IS (2) itiz® ( I ) aJMHH 






R 3 lb£#3 


p 3 

n 


17 


CHgCONhT^CI 


25 


CH 2 CONH^^ ( minor ) 


18 


CH 2 CONhr-° CH 2 CH 3 


26 


CH 2 CONH^>(^ 


19 


CH 2 CONH^ 


27 


CH 2 C0NH-O 


20 
21 
22 
23 


CH 2 CONH^Q 
CH 2 CONH"Y^r2 CH3 

OCH 3 J 

CH 2 CONH^Q 

CH 2 CONH-^? 

CH 3 


28 
29 
30 
31 


CH 2 CONHC 6 H s 
CHaQONH-O-gJ 

ch 2 conh-Qhdch 3 

CH 2 CONH<>^ 3 


24 


CH 2 CONH^^ < ma j° r ) 


32 


ch 2 coni-hQ 
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■4' 



33 


CH 2 CONHN(CH 3 ) 2 


41 


CH 2 C0 2 (CH 2 CH 2 0) s CH 3 


34 


CHoCO^H 


42 


CH 2 C0 2 (CH 2 CH 2 0) 3 CH 3 


35 


CH 2 CONHNHC s H 6 


43 




36 


CHaCONHNH-C 1 


44 




37 


CH 2 CONHN^) 


45 




38 


CH 2 CONHhQjCH 3 


46 


is* 

NH 2 


39 


(CHoJtCON^ 


47 


40 


(CH 2 ) 10 COnQ 


48 
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IS (4) it£® ( i ) (d mm 




50 
51 
52 
53 
54 
55 
56 



49 aXlC™ 3 57 
S0 2 N(CH3) 2 

~0 58 



'no 

(major) 
(minor) 

OH 



59 
60 
61 
62 
63 
64 




°OCH 3 



HNgNH 
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< 1 ^ ( 5 ) ftgtt ( i ) co 






HO 


0 CH 3 






CI 


K \ 


J 




R 3 








n 




R 3 


65 




71 




66 




72 




67 




73 


CO,CHoCH, 


68 


(major) 


74 


CONHCH 3 


69 


'^^^ (minor) 


75 


COCH 3 


70 




76 


C 6 H 5 
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SR-3Y1 Mmt*tikVt!hffi (FCS) 10 %%$tS?)l>'<yn%&'( j&Q 

(dmem)t, &u®mm<Dy7 : <(is3-)mmft*m)xiL, ziv, 5 x^Bg#xT 

T15l^ra«#Lfc. WBSHfefflW (50 mM hUX (Tris) HC1. 
PH 7. 5, 150 (NaCl) , 1 X h ij h > (Triton) X-100. 0.1 U'fxJ^ 

^*>^i-f'J^A (SDS ) , I Xx^-^vZl-JU^^- S ijr>A 

(sodiuindeoxycholate) , 2 mM X^l/> y7$ >H@£®? (EDTA) , 1 mM7-y^ 
7x-Jl/^^;i/X;i/^-;i, (PMSF) . 20 u M n-<^^> (leupeptin ) ,0.15 
unit/ml 7ya^-> (aprotinin ) , 1 mM Hr)V Y h ij ?a 

(Na 3 V0 4 ) ] T' 4tCi5^T 20 *HBJ&&fl¥Lfc&, 20000 G T 30 »M»^L 

ft. m*>ntc±m<DW&m®&*mfeL> &u->$>rzK>w\-m&nmiztL2>£ 
oumzmmbtzm, sds-page iz& ow&fta ftm&nu^tt. ^ustiti 

-±;U7^7.7^-^P^>iri^ MX-pTYR OSfcl^T^ y*X}±)£, 2 ^ftftt 

LT?S#7l7-e^;i/^^->^— if (Horseradish Peroxidase) $ 

X IgGtt#(BIO-RAD&)SiQA, M±©Se»iEJ63ttfc. &{JBte ECL 8*& 

**z.>>f?2>zt\z£K>, ^D->>ij>»<ban^aaK*&3t«Lfc. 77 

( I C 50 ) TitCi^TfS. 
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2M iMrt^Py^^ - if 





IC ffl (jiM) 




0.37 


1 


0.02 


3 


0.21 


73 


0.13 



to*?* 2 ?y bJEftmtmmm 3yi-b nntt&oc^o v - sr c Me^h^> 

^7*-AH»fi SR-3Y1 ttllBtt£#?*jgtt|g&ttj& 

96 imtuW-V #167008) flCl^iWcO 1000 ^ 

(DMmzs. zz.fr. WA&Lffi (fcs ) io %^ts^)i^ynm^ -ifjii^m 

4 s (DMEM) . 5 X &K#*-f >*3.^-*-rtT? 37 24 Ptfblituig^fT^ 
fc. 10 mM £»lJ3Lfc&tt*M;S&© DMSO J§i££Jg£ffl©Jgjl!n?gilg 

WKfcfcU **Heft&«>x;Ufc 50 iirotRilPLfc. f0i 37 t CT$?>}C 
72 B#P*1 5 %^Bft^X<> + a.^-^-rt-c»«Lfc. Jgi^TtS 5 Bf^Btl 
fc»»flta< 1 mg/ml tfcSekat, £*fcifc + fc:ig#Lfc 3- (4. 5-v*^Jl^ 
7 '/-2~ / f Jl/) -2, 5-y7iZJ|/f ^'/'JOA^D^ K [3- (4. 5- 
dimethyl thiazo-2-yl)-2. 5-diphenyl tetrazol ium bromide (yif?tt«) , 
MTT tBSffifS. ) fetfx^ifc&O 50 ml-fo^Lfco ig||i&7&, DMSO $ 
tfxMfcD 150 ml fo^L, ^I^-hS^-tf— ftffllr»T«K«»LT. 

MTP-32 (^DtlltS!) t 550 nil Lfc. M* MttMStt 
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tt so % mmm±m& ( i c 50 ) rmvtc. 

W>3?& 77h jEffl&immM3Y'\ -Bmffifots <fc * <7)v-src 
h7>*7*-A KffllSSR-3YUBIIBtttC^-r*«il» 



<b£to !M«llSS14lC B (|iM) 



3Y1-B SR-3Y1 



77-f 


0.780 


0.042 


1 


0.008 


<0.004 


21 


0.032 


0.018 


27 


0.041 


0.010 


44 


0.069 


0.012 


50 


0.120 


0.021 


53 


0.008 


<0.004 


55 


0.009 


<0.004 


67 


0.140 


0.018 


69 


0.008 


0.004 


72 


0.055 


0.010 


74 


0.072 


0.027 


76 


0.110 


0.026 
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^3^{c=tn«, mmt&mt. 3yi-b mmttt®L sr-3yi mt^o^ 

KM 3 5!-H?WfikMLl MM HMttlCttTStMMFKIt 
^ — HT^T, (BALB/c nu/nu mice: B*^ U7)T«lft Lfct ULtfttB MX-1 

M»*i& 13 B§KMiRMX£«U A#lC*JILT*>«M*a 100- 
300 mm 3 (gg x xl/2 cofj-g^J; D^itJ) ®m*a&ft. -» 5 ElC 
79^*tttfci»»«, 7.5 % EL (cremohor EL:^Y*t) / 

6I5>X*;P7-feh75K (DMA) /%!. 5 %±a*tt*«tt»*Lfctt»ft#* 
IB 1 HI 5 B Pe?} 0.05 ml (100 mg/kg ) <To&B&4Lfc. 

#ft4otti«(DU#« (o &ttr*ttM*tt4ff®mea (t) ©j* 

(T/C) (I^DSLfc. 






T/C (%) 




1 


3 


14 


51 


33 


14 


53 


46 


12 


69 


4 


12 
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tt»«4 Mmto Raf-l MGftfiOM'>f£ffl&Z>*Erk2 U >8ft<bfB«FIStt 
fg&ffcgi K-ras mfc^mX 77h JJ±&SMfi KNRK 5. 2 Mtt^JMtfltjt 

(fcs) io %*^ts?)i^yu&^->f)v®^mm)Tz. &u.mm&<D?7 : 

<®MLtz®MmmffiWl (50 mM (HEPES) NaOH. pH7. 4. 250 mM 

(NaCl) . 1 DiMX^l/>v7 5>ElM (EDTA) . 1 % /-^vh?- 40 
(NP40) . lmM x^XK (DTT) , 1 mM 7 y-ffc? x ?^7Jl/* 

(PMSF) , 5 n g/ml P<^7 P 5 1 > (leupeptin) , 2 mM h nj-i/>W 
±MJ$A (Na 3 V0«) . 1 mM 7 Wt^ h U 7 A (NaF) , 10 mM j8 -ifU -fe P "J 
>W. (0- glycerophosphate) ) T 4rt^^T 30 Mig#PL£f£> 30000 G 

m;&mmzts.%&on.nzmmvtc'&, sds-page tc^oMSM^^^^ff^-^ 

fc. ^H^n^^fiSH^tt. #'J t'-'Jx>v7Jl,^7i' K (PVDF) gtlC&L 

l &jJt#£LT. in U yffllik MAPK ft-ft: (ant i-phospho MAPK, New 
England Biolabstt) . trE Erk2 tfi-^: (ant i-Erk2> Upstate Biotechnology *t) , 
ft Raf-l ft# (anti-Raf-l (C-12), Santa cruz biotechnology ft) SriPx., Jg| 

±o®eMc!:s^$#fco 2 ^n^n© 1 #ft#<hMJ& 

•TSS#71tt:*^>il/^-+v^--fe' (Horseradish Peroxidase) 2 &ftft (ft 

Igftft, Igft-ft, Amershamtt) ££f£$-t2-/to 

ECLBitSiS (Amershamtt) Srffl^Trrftt^ X$7^ ;i/A±C#"bftfcA*> K£'£ 

ft. Raf-l ^fi»S£^n^n£ftL£ 0 77^ v=i-^^^05Erk2 U >g£ 

imwmmz, u>M£nw3Erk2msK<D#j£ (u >^t$nfeErk2g 
e«s/Erk2E^eMft) z&mmmm<Dv>7)\,ftz®t>ntz®%:&r ) wtii 

(IC S0 ) titut^T^S. Raf-l ^aftM'>f^ffllC|IILTte, ^ 

#JMSKJ:oTgGKs«fc££i;&^ Erk2 m&mm\ztt-tz> Raf-i ta© 

fj£ (Raf-l M6fffi/Erk2i^GSSffi) £&||£ijji^<z)-y- >y;|^iM# 
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mmitomm (ic 60 ) w^tit-cts. 

Raf-1 g ffft <7>a&l>ftE;5 U r Erk2 





Raf-lM£ff« 
IC(HM) 


Erk2 V >@£<t 


50 


0.34 


0.35 


53 


0.38 


0.07 


64 


0.19 


0.11 


69 


0.12 


0.06 



JR5'«fcJ:ft«. tt»{b£*tt, »JJ&|*| Raf-i SeKS©«^ffl&^CErk2 

tt6*y. jm«*k en^a. 
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urn. v;nf^>TOx7rJk $fcttyjtu>Mx7f^^iiff, 

<W*tf, Aft. fl»ak:«k &&&!;#$) dckO, iMAl 
0^0 0. 01 — 5 mg/kg 

^T(C« «0JRtf##0iJ£teTo £M0yRtf#%«*Tffl^SftTlr>S NMR 
tt 270MHz TiS^nfcfeOTfe^ ft">^KOtf«©a©ft!lllrtk:, mays 

ft&7Dh>flft, ^sg, ite^jt* («. Hz) 

fcfc. £tTtffi«©«it^ % aicmTBS, Bocam'tl 

;p ^ ^ -> >j ;k t er t - y h * ~> ts )V # - ;u £ § . 

its® I 
(1-1) 

^^^-^ 1- 50 g (4.11 mmol) £tf'J:>*> 5 ml fcjgtfU 75;t+ 
• ^SEKJS 1.00 g (9.15 mmol) £fin;L, 20 ftffl. 

60 1.5 *mft#Lfc. »K**BETB£U l^yUA^^A^D 
Th^57^-(^Dn*;UA/^^y-;i, = 49/i) ^ttfilU •fb^#J (K) * 
692 rag (JR* 38 %)*&. »6ftfcfc£fc (K) tt, 1 H-NMR iOt+yACS 
:?<gtt#©ffi£»(*S 3:1) T^^fco 

FAB-MS m/z: 438 [M+H] + 

H-NMR (CD 3 0D) 5 (ppm) : 7.27 (1H. dd, 16.1, 11.2Hz), 6.82 (1H. 
d, 16.1Hz). 6.42 (1H. s), 6.17 (1H. dd. 11.2. 10. 5Hz), 5.61 (1H. dd. 
10.5. 3.4Hz). 5.31 (1H. m). 4.64 (2H. m). 3.91 (1H. d, 16. 4Hz). 3.82 (1H. 
d, 16.4Hz). 3.34 (1H. m), 3.02 (1H. m). 2.42 (1H. m), 1.60 (1H, ddd. 
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(1-2) 

ItS® (K) 230 mg (0.525 mmol) £ DMF 3 ml izmML. HOBl 121 mg 
(0.788 mmol), EDCl 151 mg (0.788 mmol) Jktf \f. ^ U v > 0.078 ml (0.788 
mo\)*mX. MT 23 PffS 40 ftffl®WLtz. fcfoWHZ pH 7 CD 0. 01 M V 

^□•7h^77^-(^na^;i/A/^^y-^ = 50/i) nfflML, it^m l & 
63.6 mg 24 *m£ 0 f# £nfc{fc£^ lte. 1 H-NMR «fc O ^+->A(CS^< 

gtt#<D?l£^(& 4:1) T^ofe, 
FAB-MS m/z: 505 [M+H] + 

: 1 H-NMR (CD 3 0D) <5 (ppm) : 7. 27 (1H. dd. 15.8, 10.9Hz), 6.80 (1H. 
d, 16.3Hz), 6.44 (1H, s), 6.17 (1H. dd, 11.9, 10. 9Hz), 5.61 (1H, dd. 
10.9, 3. 5Hz), 5.31 (1H. m), 4.80 (2H, s), 3.93 (1H. d, 15. 9Hz), 3.82 (1H, 
d. 16.3Hz). 3.40 - 3.60 (4H, m). 3.34 (1H, m). 3.02 (1H, m). 2.49 (1H. 
ddd, 14.4. 3.5. 3. 5Hz). 1.60 - 1.80 (7H. m). 1.52 (3H. d. 6. 4Hz). 

&mmiUM<D (l-2) <t&® (K) 200 mg (0.457 mmol) , 

HOBt 77 mg (0.503 mmol) . EDCI 96 mg (0.503 mmol) &rJtrnU:/> 0.042 
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ml (0.503 BunoDiO. itS® 2 £ 109 mg (» 49 %£>fttzit£®2 

tt, , H-NMRckO*+->AlC«^<Stt#©S^#l(*?l 3:1) Tfct>fc. 
FAB-MS m/z: 491 [M+H] + 

: 1 H-NMR (DMSO-d 6 ) 6 (ppm) : 10.34 (1H, br s), 10.00 (1H, br s). 
7. 14 (1H. dd, 16.0. 11.4Hz), 6,74 (1H. d, 15. 8Hz). 6.51 (1H. s). 6.23 
(1H, dd. 11.2. 10.9Hz). 5.63 (1H. dd. 10.4, 3. 5Hz). 5.14 (1H. m). 4.68 
(2H. s). 3.80 (1H, d. 15.8Hz). 3.51 (1H. d. 15. 2Hz). 3.27 - 3.54 (4H. m), 
3. 05 (1H. m), 2.44 (1H, m). 1.70 - 1. si (5H. m). 1.43 (3H. d, 6. 3Hz). 

mmmnz^mo) (1-2) its® (k) 300 mg co. ess mmoi) 

DCC 155 mg (0.753 jnmol) , HONSu 87 mg (0.753 mmol) StftJ^ ij > 0.090 
ml (0. 753 mmol) «kt)» itS®3% 42 mg (IR* 12 X ) %tc, Hftflfefl:** 
3te> 1 H-NMR ck O t*vAl:I^< &&fo<DUS® ( ® 4:1) T&ofc. 
FAB-MS m/z: 507 [M+H] + 

£f&# : 'H-NMR (CD 3 OD) 5 (ppm): 7.28 (1H, dd. 15.8. 11.4Hz). 6.78 (1H. 
d. 16. 3Hz). 6.42 (1H. s). 6.17 (1H. dd. 11.4. 10. 4Hz). 5.62 (1H. dd. 
10.4. :3.0Hz). 5.30 (1H. m). 4.82 (2H. s). 3.87 (1H. d. 15.8Hz), 3.82 (1H. 
d. 16.'3Hz). 3.57 - 3.71 (8H, m), 3.34 (1H. m). 3.05 (1H. m). 2.42 (1H. 
ddd. 1.4.4. 4.0, 3. 5Hz). 1.94 (1H, m). 1.52 (3H, d. 6. 9Hz). 

<tS®4 

mmmimmv (1-2) its® ck> 100 mg (0.288 mmoo . 

DCC 52 mg (0.251 mmol), HONSu 29 mg (0.251 mmoOifttf l-^fJHf^7y> 
0.028 ml (0.251 mmol) «£ O , itS®4% 24 mg ORsfc 20%) %tc, %t>tltzit 
S®4\%. 1 H-NMR«fcO^^'>AfC8^<Stt«:©}l^#l(^ 4:1) T&^fc. 
FAB-MS m/z: 520 [M+H] + 

1 H-NMR (CD 3 0D) 6 (ppm) : 7.01 (1H, dd, 15.8, 11.4Hz), 6.69 (1H. 
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d. 15.8Hz). 6.33 (1H. s), 6.07 (1H, t, 10.9Hz), 5.52 (1H. dd. 10.4, 
4.0Hz), 5.20 (1H, m), 4.72 (2H, s), 3.84 (1H. d. 16. 3Hz). 3.72 (1H. d, 
16.3Hz), 3.41 - 3.55 (4H, m). 3.25 (1H, m). 2.92 (1H. m), 2.28 - 2.41 
(5H. m), 2.22 (3H, s). 1.50 (1H. ■), 1.42 (3H, d, 6. 4Hz). 

mmmimm<D (1-2) i:«pi;t. its® (k) 100 mg (0.288 dbod . 

DCC 52 mg (0.251 mmol), HONSu 29 mg (0.251 nnoDRtf NJ-ylfjUfl/ 
>v75> 0.035 ml (0.251 mmol) J: O, fcttta 5 £ 46 mg (IR$ 37 % ) 'fife. 
nZtltzit&mSi*. »H-NMR «fcO**'>AK*^<J|tt#fl!)a^«(j|ft 3:1) T 

FAB-MS m/z: 537 [M+H] + 

: 1 H-NMR (CD 3 OD) <5 (ppm) : 7.30 (1H. dd, 15.8. 11.4Hz). 6.84 (1H. 
d, 16.3Hz). 6.39 (1H. s), 6.18 (1H. t, 10. 9Hz), 5.63 (1H, dd, 10.9. 
3.5Hz), 5.30 (1H. m), 3.96 (2H. br), 3.44 - 3.52 (2H, m). 3.36 (1H, m). 
3.00 (1H. m). 2.77 - 2.82 (6H. m), 2.60 (1H. m). 1.67 (1H. m), 1.51 (3H. 
d, 6. 4Hz). 1.07 - 1. 19 (6H, m). 

^mmimmo) ( 1 -2)-\zmcr. its® <k> 200 mg (0.456 mmoi) , 

EDCI 88 mg (0.457 mmol) , DMAP 56 mg (0.457 mmol) RZS 2- 7$/i^y- 
)l 25 mg (0.457 mmol) «tO, lfc£#l6£ 87 mg (» 40 XMffc. n^tOtit 
^6 it. I H-NMRJ;0*+^Atii^<Rtt«:(oa^(» 5:0 Tfcofc. 

: 'H-NMR (CD , OD) 6 (ppm): 7.30 (IH, dd, 15. 8. 11.4Hz). 6.85 (1H. 
d. 16.3Hz). 6.44 (1H, s). 6.19 (1H. I. 10. 9Hz). 5.63 (1H, dd. 10.9. 
3.0Hz). 5.31 (1H. m). 4.58 (2H. s), 3.96 (1H. d. 16. 3Hz), 3.85 (IH, d, 
16.3Hz), 3.54 - 3.70 (2H, m). 3.31 - 3.40 (2H, m). 3.31 (IH. m), 3.02 
(IH, m). 2.43 (IH, a). 1.61 (IH. m), 1.52 (3H. d. 6. 4Hz). 



36 



WO 98/18780 



PCT/JP97/03874 



mmmiumv (1-2) (k> 300 m (0.685 mmon, 

EDCI 132 mg (0.685 mmolh DMAP 84 mg (0.685 mmol) Rtf 2,2'-1'5;yi^ 
/-;M£®?m 97 mg (0.685 mmol) <fc 0 * fb£t)7£ 45 mg (i&m 13 *)#£. 
'®t>ntz\t%mi\t. 1 H-NMR ck0^+>>A(cSoXS14#:O?i^ti(^ 5:1)T 

1 H-NMR (CD 3 0D) 5 (ppm): 7. 26 (1H, dd. 15.8. 10. 9Hz), 6.83 (1H, 
d. 15.8Hz), 6.42 (1H. s). 6.17 (1H, dd. 11.4. 10. 4Hz). 5.60 (1H. dd. 
10.4. 3.5Hz), 5.29 (1H. m), 4.91 (2H. s), 3.91 (1H. d. 15. 8Hz). 3.80 (1H, 
d. 15.8Hz). 3.71 - 3.90 <4H, m). 3.52 - 3.59 (4H, m). 3.34 (1H, m). 3.00 
(1H. m). 2.42 (1H, ddd. 14.8, 3.5. 3. 5Hz). 1.60 (1H. m), 1.52 (3H. d, 
6. 4Hz). 

%mmiU®(D (1-2) it£® ( K) 200 mg (0.456 mmol) , 

EDCI 87 mg (0.456 mmol) , DMAP 56 mg (0.457 mmol) ~BO$>f U > ^ ^JPXT. 
■r^^SEtl 63 mg (0.502 mmol) «fc D , <b^^8^ 89mg (JR$ 38X) %Tz> If 
*>ntcit£i®8te. ' H-NMR «fcO^->AK:S^<Stt#©ig^(je, 4:i) T & 
O 7c., 

FAB-MS m/z: 509 [M+H] + 

'H-NMR (CD 3 0D) <5 (ppm) : 7.30 (1H, dd, 16.3, 11.9Hz), 6.87 (1H, 
d, 15.8Hz). 6.44 (1H. s), 6.20 (1H, dd. 10.4. 9. 4Hz). 5.63 (1H. dd, 10.4. 
4.0Hz). 5.31 (1H, m). 4.85 (2H. s). 4.02 (1H, d, 2.0Hz), 3.96 (1H. d, 
15.8Hz). 3.83 (1H, d, 15. 8Hz), 3.73 (3H. s), 3.36 (1H, id). 3.03 (1H. ■), 
2.44 (1H, ddd, 14.3. 3.5, 3.5Hz), 1.65 (1H, m), 1.53 (3H, d, 6.4Hz). 

its® 9 
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(K) 46 mg (0. 150 mmol)£x h7 t KP75> 1. 5 ml fc'|g#U 
HOBt 23 mg (0.200 mmol) , DMAP 2.7 mg (0.022 imoD&tf EDCI 44mg (0.228 

no i) zmz.. i6 ^wtt^ujt. tufcttjRsigjgija, »et«h*» 

SLfc. SS*fh7tHP77> 1. 5 ml fc»*U hUx^;U7 5> 0. 100 
ml (0.720 moDRtft \*7 v>7KlPt) 0.050 ml (1.030 nno 1 ) £ fln a. . 

M5A^D7h^57^-(i'nD^A/ 7-^ = 24/1) TttfiU ft 
£*9£ 33 mg mm 48 ttflfc. »5ttfcfc£fc 9 fct. 1 H-NMR «fcOt+yA 
fcS"3<Stt#©JI£4&(*<J 3:1) 
FAB-MS m/z: 452 [M+H] + 

: 'H-NMR (CD , 0D) <5 (ppm) : 7.28 (1H, dd. 16.1, 11.3Hz), 6.83 (1H, 
d, 16.1Hz), 6.43 (1H, s), 6.19 (1H. dd, 11.3. 10. 7Hz), 5.62 (1H, dd. 
10.7. 3.7Hz), 5.30 (1H. m), 3.94 (1H, d. 16. 1Hz), 3.79 (1H. d, 16. 1Hz). 
3.31 (1H. m). 3.02 (1H, m). 2.43 (1H. m). 1.59 (1H, ■). 1.52 (3H. d. 
6. 5Hz). 

mmm 1 o 
\t%m i o 

mmm immo (1-2) i:2|h;t, <k> 100 mg (0.22s mmoi) , 

EDCI 44 mg (0.228 mmol) &tf 4 - 7 x - ;Hi = * )V n V H 35 mg (0.228 
mmol) £9, Qc^mi O $ 35 nig OR* 27 %)®tc. H5nm*l O \* % 1 H- 
NMR«fcO^+vAtCS^<Stt^OS^(*«J 5:1) "Qtbr>tt, 

1 H-NMR (CD 3 OD) 5 (ppm) : 7.23 - 7.42 (5H, m), 7.02 (1H, t. 
7.4Hz) . 6.88 (1H, d. 15. 8Hz>. 6.45 (1H. s). 6.18 (1H, t. 10.9Hz), 5.62 
(1H. dd, 10.9, 3. 5Hz). 5.31 (1H, m). 4.73 (2H. s), 3.97 (1H, d, 16.3Hz), 
3.86 (1H. d. 16.3Hz). 3.36 (1H. m), 3.01 (1H. m), 2.42 (1H, ddd, 14.3. 
3.5. 3. 5Hz), 1.61 (1H. m), 1.51 (3H, d. 6. 4Hz). 

mmm 1 1 ~mmm 3 7 
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&>t* gnmimma (1-2) its® <k> .to, itfsmi 1 - 

<fc£«3 3 8 £»fc. 
1 1 
1 1 

Stt^JtW 10:1. FAB-MS m/z: 519 [M+H] + 

: 1 H-NMR (CDC1 3 ) 5 (ppm) : 10.78 (1H, br), 7.86 (1H. br s). 7.14 
(1H, dd, 15.8. 11.6Hz). 6.75 (1H, d, 15. 8Hz). 6.60 (1H, s). 6.09 (1H, dd, 
11.6, 10.2Hz), 5.60 (1H, dd. 10.6. 3.0Hz), 5.47 (1H, m). 4.85 (1H. d, 
13.9Hz). 4.79 (1H, d, 13. 9Hz). 4.69 (1H. br). 3.98 (1H. br). 3.37-3.56 
(4H, m), 3.16 (1H, br), 2.94 (2H. dd, 8.6, 2.6. 2. 3Hz). 2.31 (1H. ddd. 
15.2. 3.6. 3. 6Hz), 1.95 (1H. ddd. 15.2, 4.0, 4.0Hz), 1.74 (2H. br). 1.53 
(3H. d, 6. 9Hz), 1.49 - 1.58 (2H. br), 1.20 - 1.29 (4H. br). 

mmm 1 2 
it^m 1 2 

S1±#Jt$J 3:1. FAB-MS m/z: 519 [M+H] + 

: 1 H-NMR (CDC1 3 ) 6 (ppi) : 10.99 (1H. br). 8.00 (1H. br). 7.16 
(1H. m). 6.73 (1H. d, 16. 2Hz). 6.59 (1H. s). 6.11 (1H. dd, 10.6. 10. 2Hz). 
5.62 (1H. br d. 9. 6Hz), 5.48 (1H. m), 4.80 (2H. s), 4.67 (1H. d. 12. 2Hz). 
4.54 (2H. br). 4.00 (1H. br). 3.73 - 3.89 (2H. br). 3.17 (1H. br). 3.04 
(1H. m). 2.50 - 2.65 (2H. m). 2.32 (1H, ddd. 15.2. 3.6, 3. 3Hz). 1.93 (1H. 
ddd, 18.8. 4.6. 4. 6Hz), 1.58 - 1.70 (2H, m). 1.54 (3H. d, 6. 9Hz). 1.04 - 
1. 19 (2H. m). 0. 94 (3H. d. 6. 3Hz). 

mmm 1 3 
its® 1 3 

gtt#J*fc*J 3:1 0 FAB-MS m/z: 521 [M+H] + 

1 H-NMR (CDC 1 3 ) 6 (ppm): 7.16 (1H. m). 6.70 (1H. d. 16.2Hz). 

6.57 (1H. s). 6.11 (1H, dd. 10.6. 10. 2Hz). 5.63 (1H, br d, 1 1. 2Hz). 5.48 

(1H. m), 4.80 (2H, s). 4.63 (1H. br), 3.95 (3H. br). 3.76 (1H. br). 3.19 
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- 3.47 (3H. in), 2.96 (1H. br), 2.33 (1H, m). 1.90 (1H, m), 1.54 (3H. d, 
6. 6Hz), 1. 20 - 1. 28 (4H, m). 

%mm 1 4 

it&M 1 4 

g'l4#Jt&) 8:1. FAB-MS m/z: 588 [M+H] + 

: 1 H-NMR (CDC1 3 + CD 3 OD) <5 (ppm) : 7/01 (1H, dd, 16.0, ll.OHz), 
6.62 (1H, d, 15. 8Hz), 6.34 (1H. s), 6.06 (111, dd, 11.6, 9. 9Hz). 5.46 (1H, 
br d. 10.6Hz). 5.34 (1H, br). 4.68 (2H, s). 4.55 (1H, d. 17. 8Hz), 3.96 
(1H, br), 3.20 (1H, br), 2.82 - 2.99 (2H, m). 2.60 (8H, br). 2.25 (1H, 
br d, 11.6Hz), 1.89 (2H. br). 1.70 - 1.80 (4H. br), 1.61 (4H, br), 1.44 
(3H. d, 6. 6Hz). 

1 5 

\t^m 1 5 

gc&fctt® 3:1. FAB-MS m/z: 548 [M+H] + 

Mf&ft: 1 H-NMR (CDC1 3 ) <5 (ppm) : 7.13 (1H, dd. 16.0, 11.4Hz), 6.64 (1H, 
d. 16. 2Hz). 6.41 (1H, s). 6.06 (1H. dd. 11.9. 10. 2Hz), 5.57 (1H. dd, 
10.2, 3.0Hz). 5.37 (1H, m). 4.70 (2H, s), 4.33 - 4.52 (211. m). 3.91 - 
4.01 (2H. m). 3.17 (1H, br). 2.80 - 3.08 (211. m). 2.66 (1H. m). 2.24 - 
2.40 (2H. m). 1.54 - 1.84 (5H. br), 1.47 (3H. d, 6. 6Hz). 

mmm 1 6 
it&m 1 6 

Stt&ltlU 4:1. FAB-MS m/z: 577 [M+H] + 

i/jKfr : 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.71 (1H. br), 8.83 (1H, br), 7.23 
(1H. dd, 16.0, 11.4Hz), 6.66 (1H. d, 16. 2Hz). 6.60 (1H, s). 6.41 (1H, 1, 
5. 8Hz), 6.13 (1H, dd. 11.2. 10. 9Hz), 5.67 (1H. dd. 10.2, 3.0Hz). 5.47 
(1H, m), 4.66 (IH. br), 4.59 (2H, s). 4.02 (1H. d. 15. 2Hz). 3.25-3.35 
(2H. m), 3.20 (1H, br), 2.95 (1H, m), 2.33 (1H, m), 1.95 (IH, m). 1.54 
(3H, d. 6. 6Hz). 1.51 (2H. br). 1.21 (14H, br). 0.83 (3H. t. 5. 6Hz). 
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mmm 1 7 
\t%m 1 7 

Stt^Jt^J 13:1. FAB-MS m/z: 513 [M+H] + 

^j&fr^H-NMR (CDC1 3 ) 6 (ppm) : 10.77 (111, br), 7.25 (1H. dd. 16.2, 
11.2Hz), 7.02 (1H, br), 6.68 (1H. d, 16. 2Hz). 6.61 (1H. s), 6.51 (1H. t. 
5.9Hz), 6.17 (1H. dd. 11.2. 10. 6Hz), 5.71 (1H, dd, 10.2, 3. 3Hz), 5.51 
(1H. m). 4.73 (1H, d, 15. 8Hz). 4.62 (2H, s). 4.06 (1H, d, 15. 2Hz), 3.61 
(2H, t, 6. 3Hz), 3.45 - 3.54 (2H, m), 3.22 (1H, br), 2.99 (1H, ddd. 8.3, 
2.6, 2. 6Hz). 2.36 (1H. ddd, 15.2. 3.6, 3. 6Hz), 1.95-2.10 (3H, m). 1.58 
(3H. d, 6. 6Hz). 

mmm 1 8 

itSW 1 8 

m&folt® 10: lo FAB-MS m/z: 509 [M+H] + 

ifiSfrr'H-NMR (CDC 1 3 ) a (ppm): 10.76 (1H. br), 7.23 (1H, dd, 15.5, 
10.9Hz), 6.84 (1H, br). 6.69 (1H. d, 16. 2Hz). 6.67 (1H. br), 6.16 (1H, 
dd. 11.2. 10. 6Hz), 5.70 (1H, dd. 10.4, 3.1Hz), 5.51 (1H. m), 4.75 (1H, 
br). 4.64 (2H. s), 4.10 (1H, br). 3.45 - 3.57 (611. m), 3.22 (1H. br), 
2.99 (1H, ddd, 8.3, 2.6, 2. 3Hz). 2.36 (1H, ddd, 15.2. 3.6. 3. 3Hz), 2.00 
(1H. ddd. 15.2, 4.3. 4.0Hz). 1.58 (3H, d. 6. 6Hz), 1.14 (3H, I, 7.1Hz). 

mmm 1 9 

itSM 1 9 

&&folt® 3:1. FAB-MS m/z: 477 [M+H] + 

ii&ft-^H-NMR (CDC I 3 ) 6 (ppm) : 10.77 (1H. br), 7.47 (1H, br). 7.24 
(1H. dd, 16.1. 11.2Hz). 6.68 (1H. d, 16. 2Hz), 6.61 (1H. s), 6.40 (1H, 
br). 6.16 (1H. dd, 11.6. 11.5Hz). 5.86 (1H, m), 5.70 (1H, dd, 10.2, 
3. 3Hz), 5.51 (1H, m), 5.23 (1H, dd, 17. 2. 1.3Hz), 5.16 (1H. dd. 10.2, 
1.3Hz), 4.71 (1H, br). 4.64 (2H. s), 3.96 - 3.98 (3H, m), 3.21 (IH, br). 
2.99 (1H. m). 2.35 (1H, ddd, 15.2, 3.6, 3. 3Hz), 1.98 (1H, ddd, 15.2, 4.0. 
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4. OHz), 1. 56 (3H. d, 6. 9Hz). 

nmm 2 0 

ftfctt 2 0 

£tt#Jt& 4:1. FAB-MS m/z: 533 [M+H] + 

£$#: 'H-NMR (CDC1 3 ) 5 (ppm): 10.75 (1H. br), 8.17 (1H, br), 7.24 
(1H, dd, 16.2. 11.2Hz). 6.68 (1H, d. 15. 8Hz). 6.42 (1H, t, 6.1Hz). 6.16 
(1H. dd. 11.2. 10.6Hz), 5.69 (1H, dd. 10.4. 3.1Hz). 5.50 (1H. m), 4.61 
(2H. s). 4.04 (1H, d, 14.2Hz), 3.09 - 3.27 (4H. 01). 2.99 (1H. m), 2.35 
(1H. ddd, 15.2, 3.3, 3. 3Hz). 1.98 (1H, m), 1.68 - 1.73 (6H. br), 1.56 
(3H. d. 6. 6Hz). 1.49 (1H. br), 1.10- 1.24 (4H. br). 

mmm 2 1 

<t£M 2 1 

att#Jt#9 7:1. FAB-MS m/z: 617 [M+H] + 

±J&# : 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.71 (1H, br). 7.75 (1H. br), 7.20 
(1H. dd. 16.0. 11.4Hz). 6.64 (1H, d. 15. 8Hz), 6.54 (1H. s). 6.52-6.64 
(3H. m). 6.11 (IH. dd. 11.5. 10. 2Hz). 5.67 (1H. dd. 10. 2. 3.3Hz), 5.46 
(1H. m). 4.69 (IH. d, 13. 5Hz), 4.63 (IH. d, 16. 2Hz). 4.62 (1H. br), 4.45 
(1H. d. 5. 9Hz). 3.99 (IH. d. 15. 8Hz). 3.83 (3H. s). 3.82 (3H. s), 3.81 
(3H. s), 3.18 (IH. br), 2.96 (IH, m), 2.33 (IH. ddd, 15.2. 3.6. 3. 6Hz). 
1.95 (IH, ddd. 15.2, 3.9. 3. 9Hz), 1.52 (3H, d, 6. 6Hz). 
2 2 

it%M 2 2 

gflifcltifa 3:1. FAB-MS m/z: 528 [M+H] + 

: 1 H-NMR (CDC1 3 ) <5 (ppm) : 8.57 (IH, br s). 8.47 (IH. br d, 
4.3Hz), 7.81 (IH. ddd, 8.2, 2.0, 1.7Hz), 7.36 (IH. dd. 7.9. 4. 6Hz), 7.20 
(IH. dd, 15.8, 11.2Hz), 6.93 (IH, t, 6. 3Hz), 6.65 (IH, d, 16. 2Hz), 6.46 
(IH. s), 6.10 (IH, dd, 10.6, 9.9Hz). 5.67 (IH. dd. 10.2, 3.0Hz), 5.45 
(IH. m), 4.48 - 4.64 (5H. m). 3.90 (IH. d, 15. 2Hz). 3.15 (IH. br). 2.94 
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(1H, br d, 8. 9Hz), 2.31 (1H, ddd, 15.2. 3.3. 3. 3Hz). 1.92 (1H, m). 1.52 
(3H. d. 6. 9Hz). 

mmm 2 3 
vt&mi 3 

g&Wttffa 3:1. FAB-MS m/z: 544 [M+H] + 

±^c^ : 1 H-NMR (CDC1 3 ) d (ppm) : 10.70 (1H, br). 9.02 (1H, br). 7.22 
(1H. dd. 15.8, 11.2Hz). 6.61 - 6.65 (2H. m), 6.60 (1H. s). 6.53 (1H. in). 
6.15 (1H. dd. 10.9, 10. 6Hz), 5.89 - 5.98 (2H, m). 5.68 (1H, dd. 10.2. 
3.0Hz). 5.47 (1H, m). 4.64 (1H. d, 15. 5Hz). 4.61 (1H. br), 4.58 (1H. d. 
16.2Hz). 4.06 (1H. br). 3.41 - 3.60 (2H. m), 3.54 (3H, s). 3.23 (1H. br). 
3.00 (1H. m). 2.81 (2H. m). 2.34 (1H. ddd. 15.2, 3.3, 3. 3Hz), 1.96 (1H, 
ddd,. 16. 2. 4. 0, 4. OHz). 1. 55 (3H. d. 6. 6Hz). 

nmm 2 4 

it£®)2 4RlMt£tl2 5 
ffc&^2 4 : FAB-MS m/z: 548 [M+H] + 

'H-NMR (CDC1 3 ) 6 (ppm) : 7.61 (1H, br). 7.16 (1H. dd. 16.0, 11.4Hz). 
6.85 (2H. br), 6.60 (1H, d. 16. 2Hz). 6.45 (1H, s), 5.79 (1H, dd. 11.2. 
10.9Hz). 5.57 (1H, dd, 10.2. 3.0Hz). 5.43 (1H, m), 4.70 (1H, br), 4.67 
OH. d. 15.8Hz), 4.59 (1H. d, 15. 8Hz). 3.95 OH. br). 3.51 -3.72 (2H. 
m). 3.15 OH, br), 2.93 (1H, br d, 8. 6Hz), 2.80 (2H. t. 5. 6Hz), 2.72 (4H, 
br). 2.30 (1H. ddd, 14.9. 3.3, 3. 3Hz), 1.98 (1H, ddd, 14.9. 4.3. 4.0Hz). 
1. 52 (3H. d. 6. 6Hz). 1. 45 - 1. 63 (6H. br). 

{fc&^2 5 : FAB-MS m/z: 548 [M+H] + 

1 H-NMR (CDC1 3 ) 6 (ppm) : 8.58 (1H. br). 7. 05- (1H. dd. 16.2, 11.2Hz). 
6.29 OH. s). 5.98 (1H. d. 16. 2Hz). 5.98 (1H, dd, 10.9. 9. 2Hz), 5.55 OH. 
br d. 10.2Hz), 5.45 (1H. m). 4.78 OH. d. 15. 8Hz). 4.68 (1H. d, 15. 5Hz). 
4.07 (2H. br), 3.98 (1H, br), 3.69 (1H. br), 2.84 - 3.04 (8H, m). 2.22 
OH. br d. 14.9Hz), 2.04 OH, ddd, 14.5. 4.6. 4. 3Hz). 1.54 (3H. d. 
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6.9Hz). 1.20 - 1.48 (6H, br), 1.57 (3H. d. 6. 9Hz). 
£MM 2 5 
ItSW 2 6 

SttttJtiKJ 3:1. FAB-MS m/z: 562 [M+H] + 

: 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.92 (1H, br), 9.00 (1H. br). 7.17 
(1H. m). 7.05 (1H. m). 6.81 (1H. d. 15. 8Hz). 6.56 (1H. s). 6.16 (1H. t. 
10. 6Hz). 5.63 (1H, dd. 10.4. 3.1Hz). 5.44 (1H. m). 4.64 (1H. d, 19. 5Hz). 
4.60 (1H. br). 4.57 (1H. d, 17. 8Hz). 4.06 (1H. br). 3.40 (2H, t. 6. 9Hz). 
3.25 - 3.36 (4H. m). 3.21 (1H. br). 2.96 (1H. br d. 8. 2Hz). 2.30 - 2.42 
(3H, m). 2.03 (2H. t. 7. 6Hz), 2.00 (1H. m). 1.77 (2H, m). 1.54 (3H. d. 
6. 6Hz). 
^MM 2 6 
2 7 

&&mtm 3:1. FAB-MS m/z: 505 [M+H] + 

: 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.75 (1H. br). 8.50 (1H. br). 7.23 
(1H. dd. 16.0. 11.4Hz). 6.67 (1H. d. 16. 2Hz). 6.61 (1H. s). 6.32 (1H. d. 
7. 6Hz). 6.14 (1H. dd. 11.9, 10. 2Hz), 5.68 (1H. dd. 10.4. 3.1Hz), 5.49 
(1H. m). 4.67 (1H. d. 15. 8Hz). 4.58 (2H, s). 4.26 (1H. m). 3.99 (1H. d. 
15. 8Hz). 3.19 (1H. br). 2.96 (1H. m), 2.33 (1H. ddd, 15.2. 3.3. 3. 3Hz). 
1.89 - 2.04 (3H. m). 1.58 - 1.66 (4H, m), 1.55 (3H, d. 6. 6Hz). 1.38- 
1.43 (2H. m). 
2 7 

{fc£^2 8 

g&fcitm 3:1. FAB-MS m/z: 513 [M+H] + 

±J&tt : 'H-NMR (CDC1 3 ) <5 (ppm) : 10.76 (1H. br). 7.48 - 7.56 (2H. m). 
7.25 - 7.37 (3H, m). 7.07 - 7.16 (2H. m), 6.77 (1H. d. 16. 2Hz), 6.61 (1H. 
s). 6.21 (1H. dd. 11.6. 10. 6Hz). 5.74 (1H. dd. 10.2, 3. 6Hz). 5.52 (1H. 
m), 4.80 (1H. br). 4.73 (2H, s). 4.12 (1H. br). 3.23 (1H. br), 2.99 (1H. 
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ddd, 8.3. 3.3. 2. 6Hz), 2.36 (1H. ddd, 15.2. 3.6. 3. 3Hz). 1.99 (1H, ddd. 

15. 2, 4. 0. 4. OHz), 1. 57 (3H, d. 6. 9Hz). 

^mm 2 8 
item 2 9 

SttttJttt 4:1. FAB-MS m/z: 555 [M+H] + 

: 1 H-NMR (CDC1 3 ) 6 (ppm): 8.00 (1H. br s). 7.43 (2H. d. 8.6Hz). 
7.19 (2H. d. 8. 3Hz), 7.20 (1H. m). 6.77 (1H. d, 16. 2Hz), 6.59 (1H, s). 
6.19 (1H. dd. 10.6, 9. 9Hz), 5.73 (1H, dd, 10.2, 3. 3Hz), 5.49 (1H. m). 
4.72 (2H, s). 4.72 (1H, br), 4.09 (1H, br), 3.22 (1H, br), 2.82 - 3.01 
(2H, m), 2.35 (1H, dd, 15.2, 3.3. 3. 3Hz), 1.98 (IH, ddd, 15.2. 4.0, 
4.0Hz), 1.55 (3H, d. 6. 6Hz), 1.22 (6H, d. 6. 9Hz). 

&mw 2 9 

it£>W3 0 

&V£fctt® 3:1. FAB-MS m/z: 543 [M+H] + 

: 1 H-NMR (CDC1 3 ) 6 (ppm) : 7. 97 (1H, d. 9. 2Hz), 7. 38 - 7. 44 (2H. 
m), 7.26 (1H, dd, 15.8. 11.5Hz). 6.81 - 6.86 (2H, m), 6.75 (IH. d. 

16. 2Hz). 6.56 (IH, s), 6.16 (IH. dd, 11.6, 10. 2Hz). 5.69 (IH, dd. 10.6, 
3. 3Hz), 5.47 (IH, m). 4.73 (IH. d, 16. 5Hz). 4.67 (IH, d, 14. 9Hz). 4.64 
(IH, br). 4.04 (IH, d, 14. 5Hz). 3.75 (3H, s). '3. 20 (IH, br). 2.96 (IH, 
ddd, 9.9. 3.6, 2. 3Hz), 2.33 (IH. ddd, 15.2. 3.6. 3. 3Hz), 1.94 (IH, ddd, 
15. 2, 4. 0, 4. OHz), 1. 53 (3H. d. 6. 9Hz). 

«0)J 3 0 
itG® 3 1 

&®Lfoit® 3:1. FAB-MS m/z: 584 [M+H] + 

±J&# : 1 H-NMR (CDC1 3 ) 6 (ppm) : 7.98 (IH, br s), 7.32 (2H, d. 8. 9Hz), 
7.29 (IH. m), 6.75 (IH, d. 16. 2Hz), 6.64 (2H. d. 8. 9Hz), 6.58 (IH, s), 
6.18 (IH. dd. 11.9, 9. 9Hz). 5.71 (IH, dd, 10.2, 3.0Hz), 5.48 (IH. m). 
4.72 (IH. d, 16. 8Hz), 4.71 (2H. s), 4. 04 (IH. d. 15. 8Hz), 3.31 (4H. q, 
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7.1Hz). 3.21 (1H, br). 2.99 (1H. ddd, 8.6. 2.6. 2. 3Hz). 2.34 (1H, ddd. 
15.2. 3.6, 3. 3Hz). 1.96 (1H. ddd. 15.2. 4.0. 4.0Hz). 1.55 (3H. d. 6. 6Hz). 
1. 12 (6H. t. 7. 1Hz). 

mmm 3 1 
3 2 

W<&W\km 3:lo FAB-MS m/z: 514 [M+H] + 

: 1 H-NMR (CDC1 3 ) <5 (ppm) : 8.56 (1H. br d. 7. 9Hz). 8.46 (1H. m). 
8.30 - 8.34 (2H. m). 7.31 - 7.42 (2H, m). 6.76 (1H, d. 16. 2Hz), 6.52 (1H. 
s). 6.17 (1H, dd. 10.9, 9. 9Hz). 5.72 (1H. dd. 10.2, 3.0Hz). 5.48 (1H. m). 
4.80 (IH. br), 4.77 (1H. d, 16. 5Hz). 4.70 (1H, d, 16. 5Hz). 4.03 (1H. d. 
16. 5Hz). 3.20 (1H. br), 2.95 (1H. m), 2.34 (1H. ddd, 15.2. 3.3, 3. 3Hz). 

I. 97 (IH, ddd, 15.2. 4.3, 4.0Hz). 1.56 (3H. d. 6. 9Hz). 

mmm 3 2 

it£M 3 3 

&tt#it&J 3:lo FAB-MS m/z: 480 [M+H] + 

: 'H-NMR (CDC1 3 ) 6 (ppm) : 10.77 (IH. br s), 7.24 (IH, dd. 16.2. 

II. 2Hz). 7.00 (IH. br s). 6.67 (IH. d, 16. 5Hz). 6.64 (IH, s). 6.17 (IH. 
dd. 11.2, 10.6Hz). 5.71 (IH. dd. 10.2, 3.0Hz). 5.53 (IH. m), 4.75 (IH. 
br). 4.62 (2H, s), 4.08 (IH. br). 3.22 (IH. br), 2.99 (IH. br d. 8. 3Hz), 
2.63 (6H. s), 2.36 (IH. ddd. 14.8. 3.6, 3. 6Hz), 1.99 (IH. ddd, 15.5. 8.6. 
4. 1Hz). 1. 57 (3H. d. 6. 6Hz). 

Hflfi^J 3 3 
l"fc£tl3 4 

^Wim 3:1. FAB-MS m/z: 496 [M+H] + 

: 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.70 (IH. br), 7.72 (IH. br), 7.24 
(IH. dd, 15.2, 11.5Hz), 6.66 (IH. d. 16. 2Hz). 6.60 (IH. s). 6.17 (IH. dd. 
11.9. 10. 2Hz), 5.72 (IH. dd. 10.4, 3. 5Hz). 5.51 (IH, m). 4.70 (IH, br). 
4.70 (2H, s), 4.10 (IH, br). 3.62 (2H. t. 4.6Hz). 2.96 - 2.98 (3H, m). 
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2.36 (1H, ddd. 15.5, 3.8. 3. 3Hz). 2.00 (1H. ddd, 15.5. 8.6, 4.0Hz). 1.58 
(3H. d, 6. 9Hz). 

mmm 3 4 

ffcfrtj 3 5 

m&fcit® 3:1. FAB-MS m/z: 528 [M+H] + 

^EfiJc^ : 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.75 (1H, br), 8.01 (1H, br s). 7.19 
- 7.25 (2H. id), 7.00 (1H, dd, 15.2, 10. 9Hz). 6.86 - 6.93 (4H, m). 6.71 
(1H, d, 16. 2Hz). 6.58 (1H, s), 6.18 (1H, dd. 10.6, 9. 9Hz), 5.72 (1H. dd. 
10.4, 3.1Hz). 5.50 (1H. m), 4.82 (1H. br). 4.76 (2H. s). 4.12 (1H. d, 
14. 2Hz). 3.22 (1H, br), 2.97 (1H. m), 2.35 (1H. ddd. 15.2, 3.6, 3. 3Hz), 
1.99 (III, ddd. 15.2. 8.6, 4. 3Hz), 1.55 (3H, d, 6. 6Hz). 

mmm 3 5 

<t£W 3 6 

g&fott® 4:L FAB-MS m/z: 529 [M+H] + 

: 1 H-NMR (CDC 1 3 ) 5 (ppm): 8.30 (1H, br), 8.10 (1H. br d. 4. 6Hz). 
8.07 (1H. br). 7.52 (1H. dd, 7.6. 6. 6Hz), 7.22 (1H, m), 6.67 - 6.87 (3H, 
m). 6.54 (1H. s), 6.15 (1H, dd, 11.2, 10. 9Hz), 5.70 (1H. dd, 10.2. 
3.0Hz), 5.48 (1H, m). 4.74 (2H. s). 4.67 (1H. d, 15. 5Hz), 4.08 (1H, br). 
3.23 (1H. br). 2.98 (1H. br d, 8. 3Hz), 2.35 (1H, br d. 15. 5Hz). 1.98 (1H. 
m). 1. 55 (3H. d, 6. 6Hz). 

%mm 3 6 

3 7 

g&W)tm 2:1. FAB-MS m/z: 520 [M+H] + 

: 1 H-NMR (CDC 1 3 ) <5 (ppm) : 10.80 (1H, br), 8.50 (1H, br). 7.25 

(1H. dd, 15.8. 11.2Hz). 7.06 (1H. s), 6.67 (IH, d, 13. 5Hz). 6.64 (1H. s). 

6.16 (1H, dd. 11.2, 10. 9Hz), 5.70 (1H, dd, 10.2, 3.0Hz), 5.50 (1H, m), 
4.69 (1H, d, 15. 8Hz), 4.62 (2H. s), 4.01 (1H, d, 14. 9Hz), 3.19 (1H. br). 

2.96 (1H, m). 2.73 (4H. br), 2.34 (1H, ddd. 15.2, 3.6. 3.0Hz). 1.96 (1H, 
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ddd, 15.2. 8.4, 4.1Hz). 1.66 (6H. br), 1.56 (3H, d. 6. 9Hz). 

nmm 3 7 

lt£t)3 8 

m&WVcm 2:1. FAB-MS m/z: 535 [M+H] + 

: 1 H-NMR (CDC1 3 ) 5 (ppm): 7.25 (1H. m), 7.14 (1H, s), 6.68 (1H. 
16.2Hz), 6.44 (1H, s). 6.16 (1H, dd. 11.2, 10. 9Hz). 5.72 (1H, dd. 10.1. 
2. 8Hz). 5. 49 (IH. m). 4.74 (1H. br). 4.64 (1H, 16. 5Hz). 4.57 (1H. 
16.5Hz). 4.01 (1H, br). 3.20 (1H, br). 2.93 - 2.99 (5H, br), 2.76 (4H. 
br). 2.45 (IH. m), 2.37 (6H. s), 1.97 (1H. m), 1.56 (3H. d, 6. 6Hz). 

&mn 3 8 

it£W)3 9 

toMio, ** : /kw*ms x^-vgrnm i a -2) tc^cx, 

<t£<®)3 9 zmtzo 

M#it$J 5:1. FAB-MS m/z: 589 [M+H] + 

3Lf&ft : 1 H-NMR (CDC1 3 +CD 3 OD) <5 (ppm) : 10.85 (111. br). 7.90 (IH. br). 
7.16 (IH. m), 6.67 (IH. d. 15. 8Hz). 6.58 (IH, s). 6.15 (IH. dd. 11.6. 
10. 6Hz). 5.64 (IH, br d. 9. 9Hz), 5.50 (IH. m), 4.75 (IH. br), 4.19 (2H, 
m), 4.02 (IH, br), 3.55 (2H, br). 3.40 (2H. br). 3.19 (IH. br). 2.97 (IH, 
ddd, 7.9. 2.4, 2. 4Hz). 2.29 - 2.36 (3H. m), 1.99 (IH. ddd, 15.2. 8.9. 
4.0Hz). 1.59 - 1.64 (10H. br), 1.56 (3H. d, 6. 6Hz). 1.37 (6H. br). 

%mm 3 9 

*fc£tl4 0 

W<&W\km 2:1. FAB-MS m/z: 631 [M+H] + 

3E.f$.ft : 1 H-NMR (CDC I 3 ) 6 (ppm) : 11.03 (IH, br). 8.72 (IH. br). 7.16 
(IH. dd. 15.8, 12. 9Hz). 6.67 (IH. d, 16. 2Hz), 6.58 (IH. s), 6.14 (IH. dd. 
11.2. 9. 9Hz), 5.62 (IH. br d, 9. 6Hz). 5.49 (IH, m). 4.72 (IH, br), 4.05 
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-4.21 (3H. m). 3.56 (2H, br), 3.40 (2H. br). 3.21 (1H. br). 2.97 (1H, 
ddd. 8.3. 2.3, 2. 3Hz), 2.29 - 2.37 (3H. m). 2.01 (1H. ddd. 15.2, 8.6, 
4. 3Hz). 1.60 - 1.76 (10H, br), 1.55 (3H, d. 6. 6Hz), 1.28 (12H, br). 

4 0 
it£M4 1 

%mm i mm® < 1 - 2) itzm <k) 100 mg (0.22s mmoi). 

HOBt 52 mg (0.342 mmoi). EDCI 65 mg (0.342 mmol) V > 9 'J 

n—JVZiS tf-JVX — r')]/ 69 mg (0. 274 mmol) J; <b&#J4 IS 14 mg (iR 
^ 10 X) t#£ftfcffc£$l4 1 tt, l H-NMR«fc0**vAlCg'CKgtt#© 

3:1) T&ofc. 
FAB-MS m/z: 672 [M+H] + 

: 1 H-NMR (CDC1 3 ) 5 (ppm) : 7.20 (HI, m), 6.77 (1H. d, 16. 2Hz). 
6.58 (IH, s), 6.16 (1H, dd, 11.6. 10.6Hz). 5.66 (1H, br d. 9. 6Hz), 5.53 
(1H, m). 4.77 (1H, br), 4.76 (1H, d. 16. 5Hz), 4.69 (1H, 16. 2Hz), 4.33 
(2H. m), 4.00 (IH, br), 3.72 (2H. m), 3.64 - 3.65 (14H, m). 3.53-3.56 
(2H. m), 3.37 (3H, s), 3.20 (IH, br), 2.98 (IH, br d, 8. 6Hz). 2.34 (IH, 
ddd, 15.2. 3.6. 3. 3Hz), 2.00 (IH. ddd, 15.5. 4.3, 4.0Hz). 1.56 (3H. d. 
6. 6Hz). 
%W\4 1 
it-&M4 2 

mmm 4 oii^ct. its® (k) ^d, its® 4 2 zmz, 

m&fcit$) 3:1. FAB-MS m/z: 584 [M+H] + 

: 'H-NMR (CDC I 3 ) 6 (ppm) : 10.80 (111. br), 7.20 (IH. m), 6.77 (IH, 
d, 16. 2Hz), 6.58 (IH. br). 6.58 (IH, s), 6.16 (IH, t, 10. 9Hz), 5.67 (IH, 
br d. 9. 9Hz), 5.51 (IH, m). 4.78 (IH, br). 4.76 (IH. d. 16. 5Hz), 4. 69 
(IH. d. 16.5Hz). 4.31 - 4.35 (2H. m), 4.02 (IH. br). 3.73 (2H, t. 
4. 8Hz). 3.63 - 3.67 (6H, m). 3.54 - 3.57 (2H. m), 3.38 (3H. s), 3.19 (IH, 
br), 2.98 (IH, ddd, 9.2, 3.3. 3. 3Hz). 2.34 (IH. ddd. 15.2. 3.6, 3. 3Hz), 



49 



WO 98/18780 



PCT/JP97/03874 



1.98 (1H, ddd, 18.8. 4.0. 4.0Hz). 1.57 (3H. d. 6. 9Hz). 
4 2 

<fc£*4 3 

mmm 1 iEiKtf) ( l - l ) KqSDT, y3-^ 500 mg (1. 37 mmol) R 

If 0-^>v^t Hn*«>;P7 5 > • 438 mg (2.74 mmol) J: 0 . .{fc£* 

43^ 338 mg (JR* 53 %) ftfc. t# •btlfcffc'&tl 4 3 tt. 1 H-NMR J; 9**1/ 
AII*^<fttt#Offl^«lf(» 2:1) T&ofc. 

FAB-MS m/z: 470 [M+H] + 

: 1 H-NMR (CD 3 OD) (5 (ppm) : 7.10 - 7.50 (6H, m). 6.78 (1H. d. 

15.8Hz). 6.42 (1H. s). 6.18 (1H. I, 10. 9Hz). 5.59 (1H. dd. 10.9, 3. 3Hz). 

5.30 (1H. m), 5.16 (2H, s), 3.91 (1H. d, 16. 3Hz). 3.81 (1H. d, 16. 3Hz). 

3.32 (1H. m), 3.01 (IH. dt, 7.9. 3. 3Hz). 2.41 (1H, dd, 14.3, 3. 5Hz). 
1. 55 (1H. m), 1. 52 (3H, d, 6. 4Hz). 

mmm 4 3 
itsm 4 4 

{t£tic 205 mg (1.12 mmol)£**y-;i/ 3 ml lZ®ML. 12 
0.467 ml ^JPA> 2.5 Rfffl®ftLtzo teT^H^iSL, fmZW 

i>y 2 ml \Z'®MV> e'Jy> 2 ml IZfeMVfzyTj ->P-JU 136 mg (0.37 

mmol) ^.ur 138 mmftbrz, fcfcmz o.5 mfei&M%m?L, mm 

tttttt. MJ£TM£R££L;t. Sfi&iSJf? □ v h >/? 1 4 - (^pp*;UA 
/*?y-JU = 5/l, &^T?PD*^A/7-lib> = 4/l) T*f$2U it£V044 
£ 119 mg (» 65 3!) %tz 0 t# bttfcfc^tl 4 4 \$. 1 H-NMR iDt^yAlC 
S^Stt^O^^tl (^ 2.5:1) T£>ofc„ 
FAB-MS m/z: 486 [M+H] + 

: 'H-NMR (CDC 1 3 ) <5 (ppm): 11.00 (1H. br). 9.09 (1H. br), 7.22- 
7.32 (3H. m), 7.00 (1H, d, 8. 2Hz). 6.91 (1H. ddd, 7.6. 7.3. 1. 1Hz). 6.64 
(1H. d. 15.8Hz). 6.57 (1H. s). 6.14 (1H. dd. 9.9, 9. 6Hz). 5.69 (1H. br d. 
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10.2Hz), 5.47 (1H. m), 5.15 (1H, d, 13. 5Hz), 5.08 (1H, d, 12. 9Hz). 4.80 

(1H, br). 3.99 (1H, br), 3.20 (1H. br). 2.96 (1H, ddd, 8.3, 2.6, 2. 5Hz), 

2.31 (1H, ddd, 15.2. 3.6, 3. 3Hz), 1.97 (1H, ddd, 14.9, 8.6, 4.0Hz), 1.55 
(3H, d, 6. 6Hz). 

4~H£E#M 9 

n?n\t£>® 4 5 Mt-sti 5 o zntc. 
^mm 4 4 
{t^mA 5 

m&W\kfo 1.7:1. FAB-MS m/z: 502 [M+H] + 

£fi£#: l H-NMR (CDC1 3 +CD 3 0D) <5 (ppm): 7.11 (1H, dd. 16.2, 11.2Hz). 
6.67 (1H. d. 16.2Hz). 6.37 (1H, s). 6.35 (1H, d, 2.0Hz), 6.32 (1H. d, 
2.0Hz), 6.18 (1H, d. 2.0Hz), 6.05 (1H. t, 10. 6Hz), 5.54 (1H, dd. 10.1, 
2. 8Hz). 5.36 (1H, m). 4.97 (2H, s), 4.36 (1H, d. 16. 2Hz), 3.86 (1H. d, 
18. 1Hz). 3.16 (1H, br). 2.91 (1H. br d. 8. 9Hz), 2.26 (1H, ddd, 14.9. 3.3, 
3.0Hz). 1.77 (1H, ddd. 14.9, 4.3, 4.0Hz), 1.47 (3H. d, 6. 6Hz). 

%mm 4 5 

4 6 

&&mt® 1.8:1. FAB-MS m/z: 560 [M+H] + 

£f&# : 1 H-NMR (CDC1 3 ) 6 (ppm) : 7.17 (1H, dd, 15.8. 11.5Hz), 6.73 (1H, 
d, 16.2Hz). 6.63 (2H. s), 6.54 (1H. s), 6.13 (1H, dd. 12.5, 10. 6Hz), 
5.60 (1H. br d, 11.2Hz), 5.49 (1H. m). 5.11 (2H, s), 4.69 (1H, br). 4.04 
(1H, br). 3.85 (3H, s), 3.84 (6H, s). 3.18 (1H, br), 2.96 (1H, br d. 
8. 9Hz). 2.32 (1H, ddd, 14.9, 3.6, 3. 3Hz). 1.95 (1H, ddd, 14.5, 9.4. 
4. 1Hz), 1. 54 (3H, d, 6. 6Hz). 
4 6 

ft£tl4 7 

m&W&m 1.8:1. FAB-MS m/z: 500 [M+H] + 
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1 H-NMR (CDC1 3 ) 6 (ppm) : 7.16 (1H. dd. 16.5, 11. 2Hz), 6.74 (1H, 
d, 16. 2Hz), 6.52 (1H. s). 6.21 (1H, d, 2.0Hz). 6.18 (1H. d. 2.0Hz). 6.14 
(1H, dd. 10.9. 10. 6Hz). 5.98 (1H. dd, 3.6, 2.0Hz), 5.65 (1H, br d, 
10.2Hz). 5.49 (1H. m). 5.02 (1H, s), 4.70 (1H. br), 3.99 (1H, br), 3.18 
(1H, br), 2.96 (1H. ddd, 8.9. 3.3. 2. 6Hz), 2.32 (1H. ddd, 15.2, 3.6. 

3. 3Hz), 1.96 (1H, ddd. 15.0. 9.4, 4. 5Hz), 1. 55 (3H, d, 6. 9Hz). 

itS® 4 8 

&i±#J±^ 3:1. FAB-MS m/z: 527 [M+H] + 

: 1 H-NMR (CDCI 3 ) 6 (ppm): 7. 15 (1H, m), 7. 14 (2H. d, 8. 6Hz). 

6.72 (211. d, 8. 6Hz). 6.69 (1H, d. 15. 8Hz). 6.56 (1H, s), 6.14 (1H, dd, 

11.2. 10. 6Hz), 5.64 (1H, dd. 10.2. 3. 3Hz). 5.50 (1H, m). 4.73 (1H, br). 
4.25 - 4.38 (2H. m). 4.06 (!H. br), 3.21 (1H, br), 2.95 - 3.00 (3H. m). 

2.92 (6H, s), 2.34 (1H, ddd. 15. 2. 3. 5, 3. 3Hz). 1.99 (1H. ddd, 14.8, 8.9, 

4. OHz). 1. 57 (3H. d. 6. 9Hz). 

mmm 4 8 

ffc£4&4 9 

&tt#lt&J 2.4:1. FAB-MS m/.z: 582 [M+H] + 

: 1 H-NMR (CDCI 3 ) d (ppm) : 7. 38 (2H, d, 7. 9Hz), 7. 14 - 7. 32 (1H. 
m), 7.23 (2H, d, 7. 6Hz), 6.71 (1H. d, 15. 8Hz), 6.38 (1H, s). 6.15 (1H. 
dd. 11.9. 10. 6Hz). 5.64 (1H, dd, 10.2. 2.0Hz). 5.47 (1H. m). 5.17 (2H. 
s). 4.70 (1H, br). 3.68 (HI, br), 3.66 (2H, s), 3.21 (1H. br), 2.97 (1H. 
br d. 8. 3Hz), 2.61 (8H, br). 2.37 (3H, s), 2.33 (1H. ddd. 14.2, 3.6. 
3. 3Hz), 1. 99 (1H. m), 1. 54 (3H. d. 6. 6Hz). 
£ffim4 9 
5 0 

g&fctm 1.4:1. FAB-MS m/z: 577 [M+H] + 

: 1 H-NMR (CDCI 3 ) 6 (ppm): 7.88 (1H, d. 7. 9Hz), 7.71 (1H, m). 
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7.57 (1H, dd. 7.9. 7. 3Hz). 7.42 (1H. d. 8.3. 7. 3Hz), 7.19 (1H, m), 6.79 
(1H. d. 16.2Hz). 6.56 (1H. s). 6.17 (1H. dd. 10.9, 9. 6Hz). 5.59-5.72 
(3H. m). 5.51 (1H. m), 4.66 (1H. br). 3.96 (1H. br), 3.20 (1H, br). 2.99 
(1H. ddd. 8.6, 2.6. 2. 6Hz), 2.80 (6H, s). 2.34 (1H. ddd. 15.2, 3.6. 

3. 3Hz). 1. 97 (1H. m). 1. 56 (3H. d. 6. 6Hz). 

mmm 5 0 

itSW 5 1 

ffc^^lj 565 mg (4.55 mraol) £ fcf 'J x> 10 ml \Z'&ML , MM® 0.4 ml 
Stf^xW 664 mg (1.82 mmol) £flD;i. SffiT 21 nMWLtz. E 

TSIL, it&!®J5 12:694 mg (W 81 %) mtz, 
g&ftitm 2:1„ FAB-MS m/z: 471 [M+H] + 

: 1 H-NMR (CD 3 OD) 6 (ppm) : 8.48 (1H. d. 4.0Hz). 7.84 (1H, dt. 

7.6. 1.8Hz). 7.53 (1H. m), 7.33 (1H, m). 7.26 (111, dd. 16.2. 11.2Hz). 
6.87 (1H. d, 15. 8Hz). 6.40 (1H. s). 6.17 (1H. t. 10. 9Hz). 5.60 (1H. dd. 

10.9. 3.0Hz), 5.28 (1H, m), 5.23 (2H, s). 3.92 (1H, d. 16. 2Hz), 3.77 (1H. 

d, 16. 2Hz), 3.33 (1H. m), 3.01 (1H. m), 2.40 (1H, ddd. 14.2, 3.6, 3. 3Hz). 

1.58 (1H. ddd, 13.8, 8.9, 4. 4Hz), 1.51 (3H, d. 6. 3Hz). 

mmm 5 1 

5 2 5 3 

m 5 3 <D&£%0 (® 4:1) ^TMt&tj 5 2 RZtit&M 5 3 (DU^Sfo (*U 

4:1) 380 mg £i^jtf&#:£ P7h^77^ - (# 5 A : YMC-Pack 0DS AM. SH- 
365-10AM. 500 x 30 mm I. D. , ®ttim : 50 mM 'J >MM (pH 7. l)/*9J- 
^=47/53, MM : 40 ml/min, ^ttS : UV 276 nm) rftMm, ifffi^MX^U 
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mg Stfft^l 5 3 £ 133 mg 
<t-&#J 5 2 : FAB-MS m/z: 471 [M+H] + 

1 H-NMR (CD 3 OD) 6 (ppm) : 8. 58 (IH, d, 2.0Hz), 8.47 (1H. dd, 5.0, 
2.0Hz). 7.89 (1H, dd, 7.9. 2.0Hz), 7.43 (1H, ddd. 7.9. 5.0, 2.0Hz). 7.26 
(1H. dd. 15.8, 10. 9Hz). 6.76 (1H, d. 15. 8Hz), 6.41 (1H. s), 6.16 (1H. I, 
10.9Hz), 5.61 (1H. dd. 10.9, 3.0Hz). 5.31 (1H. m). 5.22 (2H. s). 3.91 
(1H. d. 15.8Hz), 3.81 (1H. d. 16. 3Hz), 3.35 (1H, m). 3.02 (1H, m). 2.42 
(1H. dt. 15.3, 4.0Hz). 1.58 (1H, ddd. 13.8. 8.9, 4. 4Hz), 1.52 (3H. d, 
6. 4Hz). 

lt&W5 3 : FAB-MS m/z: 471 [M+H] + 

'H-NMR (CD 3 OD) 5 (ppm) : 8.61 (1H. d. 2.0Hz), 8.49 (1H. dd, 5.0. 
2.0Hz). 7.93 (1H, dd, 7.9. 2.0Hz), 7.45 (1H, ddd, 7.9. 5.0, 2.0Hz). 7.15 
(1H. dd. 16.2, 10.9Hz), 6.41 (1H, s). 6.12 (1H, d. 15. 8Hz). 6.09 (1H, t, 
10.9Hz). 5.48 (1H, dd, 10.9, 3.0Hz). 5.31 (1H. m). 5.26 (2H. s). 4.64 
(1H, d. 16. 4Hz). 3.40 (IH. d. 16. 2Hz). 3.35 (1H, m). 2.96 (1H. dl. 8.9. 
2. 6Hz). 2.42 (1H, dl, 14.5. 3.0Hz). 1.60 (1H, m). 1.50 (3H. d, 6. 4Hz). 

mmm 5 2 

!fc£$) 5 4 

g&fott® 2:1, FAB-MS m/z: 471 [M+H] + 

: 'H-NMR (CD 3 OD) 5 (ppm) : 8.60 (2H. m), 7.50 (1H, m), 7.29 (1H. 
dd, 16.2. 11.2Hz). 6.85 UH. d. 11.2Hz). 6.43 (1H. s). 6.18 (1H, t. 
10. 9Hz). 5.62 (1H, dd. 10.6, 3. 3Hz), 5.30 (1H, m), 5.23 (2H, s). 3.91 
(1H, d. 16.2Hz), 3.81 (1H. d, 16. 2Hz). 3.35 (1H, m). 3.02 (1H, dt, 7.9. 
3. 3Hz). 2.42 (IH. dd, 14.5. 4.0Hz). 1.59 (111, ddd, 13.8. 8.9, 4. 4Hz). 
1. 52 (3H. d. 6. 3Hz). 

mmm s 3 
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5 5 

^M^J4 3{C^UT, 7f^^3-M^«n«kl3, 5 5 &Wt. 

Stt#Jfc*& 1.5:1. FAB-MS m/z: 499 [M+H] + 

: 1 H-NMR (CDC1 ,) 6 (ppm) : 8.47 (1H, s). 8.42 (1H, d. 5.0Hz), 
7.62 (1H. d. 7.9Hz), 7.28 (1H, dd, 7.6, 4. 9Hz). 7.17 (1H, dd, 15.5, 
11.5Hz), 6.63 (1H, d, 16. 2Hz), 6.52 (1H, s), 6.15 (1H, dd. 11.6, 11.2Hz), 
5.65 (1H, br d. 9. 9Hz), 5.50 (1H, m). 4.71 (1H, d, 15. 5Hz), 4.20 (2H, t, 
6. 8Hz), 4.01 (1H, br), 3.19 (1H, br). 2.97 (1H. br d, 8. 6Hz). 2.77 (2H, 
t, 7. 3Hz). 2.33 (2H, ddd, 15.2, 3.3. 3.0Hz), 2.07 (2H, m), 1.94 (1H, ddd. 
16. 8, 8. 3, 4. OHz), 1. 56 (3H. d, 6. 9Hz). 
2ZMM 5 4 
it&W 5 6 

mmm4 3izmcr, : y^-)^RU^^ox<o , its® 5 6 zntz. 

m&Wtm 3:1, FAB-MS m/z: 487 [M+H] + 

: 'H-NMR (CDC1 3 ) <5 (ppm) : 10.95 (1H, br). 9.36 (1H. br), 8.15 
(1H. d. 4. 3Hz). 7.34 (1H. d. 8. 3Hz). 7.20 - 7.30 (2H. m), 6.69 (1H, d. 
16. 2Hz), 6.57 (1H, s), 6.15 (1H. dd. 10.9, 10. 6Hz). 5.70 (1H. br d. 
11.2Hz), 5.48 (1H, m), 5.32 (1H, d. 12. 5Hz). 5. 24 (1H, d. 12. 5Hz), 4.77 
(IH. br), 4.03 (1H, br). 3.19 (1H, br). 2. 96 (1H. br d, 8. 2Hz). 2.32 (1H. 
ddd. 15.2. 3.3. 3.0Hz). 1.97 (1H, ddd, 14.7, 8.7. 4. 3Hz). 1.55 (3H. d. 
6. 6Hz). 

5 5 

<fc£tJ 5 7 
(5 5-1) 

7T^y3-Jl/ 5.00 g (13.7 mmol) £ DMF 10 ml tK^T. -f 5 

#'J — )l> 2.80 g (41.1 mmol) RZS lerl-zf^JU (^7 an) ; J^^)V : yyy 
4.54 g (30.1 mmol) £JJD*.> 3 P9Ktt#Lfc. £*«eHfia»ttfl:7 >=E 
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*pt h^^7^-(^DDJjN;UA/^^y-;i,=ioo/i) t**88U 7fr>3- 

;i/C0v itn-yf-frz? *?-)Vi/V )Vtt 6.96 g (JRSfS 86 X) 
FAB-MS m/z: 593 [M+H] + 
(5 5-2) 

tkfam IE*® (1-1) KtpCT. 7f^ x3-;K7)v tert-y^^vVf- 
)VisVhW 319 mg (0.54 mmol) Rtf t K P*->;i/7 5 240 mg (3.45 

mmol) £0, (L) & 18 mg (JR$ 5.5 %) %tz, UZfttcitSMl (L) 

tt. l H -NMR J:0**->Afc*ry<*tt#O«^#j(tt 1:1) T&ofco 

FAB-MS m/z: 608 [M+H] + 



(5 5-3) 

<fc£to (L) 120 mg (0.20 mmol)& THF 1.7 ml fcjgtfU THF 0.5 ml izfe 
fflLfz 3-t + y>*)^>i0y/ H + v/^Mfc. «H<**fb 

U^AT^S^AMjclCcfcoT^btt^ 2-t KD*i/^fJH-> h*->* 
h + vtf 'J v> 167 mg (0. 99 mmol) . S "J 7i-M77^ > 103 mg (0.39 
mmol) SO-' DEAD 0.06 ml (0.39 mmol) £ttJ*.. ^ffiT 23 P#fB!J8#l/fc. 

mt> u~? v tfy? j - (^ p p*;uA/^^y-ju= loo/i) x-^mv, its® 

5 7<Dzs [eri-yj-lV'Jt^lVi'i) 39 mg (« 26X) 

FAB-MS m/z: 761 [M+H] + 
(5 5-4) 




(L) 
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ik£%}5 7 (Di? Uxi-rf=f-)V'y^^)Vi/^)]/W 39 mg (0.05 mmol) £: THF 1.8 
ml fctgflPU -10 tT 1M TBAF/THF 0.13. ml (0.13 mmol) ^SflA. lUffl 
ST 50 #F B 1$#Lfc. R&ttK:0A,BMt«»c(pH 7) Sin*., 
ttitfc. £DO:fr;PAJI£fiSft*£*T«lsfrU £AT*£**tft. 

-^=12/1) THNKU ik£® 5 7£ 26 mg (M 95 %) »Sttfcfc£ 
»5 7tt, I H-NMR«k0^2/ACS^<Stt(*:©^ft (ft 1:1.7) T&ofc. 
FAB-MS m/z: 531 [M+H] + 

: 1 H-NMR (CDC1 3 ) <5 (ppm) : 11.15 (1H. br), 8.28 (1H, dd. 4.6. 
1.3Hz). 7.49 (IH, d. 8. 3Hz). 7.25 (1H. dd. 8.3, 5.0Hz). 7.02 (1H. dd. 
16.2. 10. 9Hz). 6.72 (1H. s), 6.13 (1H, d. 15.8Hz). 6.09 (111, dd. 10.2, 
9. 6Hz). 5.55 (1H, dd. 10.6, 2. 3Hz). 5.49 (111, m), 5.30 (2H, s). 5.23 (2H. 
s). 4.58 (IH, d. 16.5Hz). 4.21 (1H, d, 16. 5Hz), 3.45 (3H, s), 3.08 (1H, 
br), 2.90 (IH, br d. 9.9Hz). 2.31 (IH, ddd, 15.2, 3.0. 2. 6Hz), 1.90 (IH, 
ddd, 15.2. 10.2, 4. 3Hz). 1.53 (3H, d, 6. 9Hz). 

mmm 5 6 

it&V>) 5 8 

mm®\4 3 HtptfT. 7fr>3-MW^ip £D> itS® 5 8 &Wt. 

gi&W&m 1. 4: l. FAB-MS m/z: 487 [M+H] + 

: 1 H-NMR (CDCl 3+CD 3 0D) 5 (ppm) : 8.15 (0. 25H. dd, 5.9, 3.3Hz), 
7.76 (0. 25H. dd. 5.9. 3. 3Hz), 7.64 (IH, m). 7.33 (IH. dd, 3.3. 2. 6Hz), 
7.11 (IH. dd. 16.0. 11.4Hz), 6.56 (IH. d. 16. 2Hz), 6.50 (0. 5H. d. 1. 7Hz), 
6.38 (IH. s). 6.05 (IH. dd, 10.9. 9.6Hz), 5.56 (IH. dd, 10.2. 3.0Hz), 
5.37 (IH. m), 4.86 (2H. s), 4.46 (IH. d. 16. 5Hz). 3.88 (IH. d. 16. 5Hz), 
3.18 (IH. br), 2.90 (IH. ddd, 8.6. 2.6. 2. 3Hz). 2.27 (IH. ddd. 14.9, 4.3. 
3. 6Hz), 1.79 (IH, ddd. 14.5, 8.9. 4.0Hz). 1.47 (3H. d. 6. 3Hz). 
5 7 

5 9 
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Stt#Jt*<J 2:1. FAB-MS m/z: 504 [M+H] + 

: 1 H-NMR (CD 3 0D) 6 (ppm) : 7.29 (1H, dd. 15.8. 11. 2Hz). 6.82 (1H, 
d. 16.2Hz). 6.43 (IH. s), 6.18 (1H, dd, 15.8. 10. 9Hz). 5.67 (1H. s), 
5.66 (1H. dd. 10.6. 3. 6Hz). 5.31 (1H, m). 4.87 (2H. s). 3.95 (1H. d, 
16.2Hz). 3.84 (1H, d. 16. 2Hz). 3.30 (111, m), 3.02 (1H. dd. 5.6. 2. 3Hz). 
2.43 (1H. dt. 14.3. 3. 5Hz), 1.62 (1H, m). 1.52 (3H. d. 6. 6Hz). 
^MM 5 8 
<fc£t)6 0 

mmm4 3izmcx. ^f^a-M^ircto, its® 6 ozntz, 

m&Wit®} 2: lo FAB-MS m/z: 491 [M+H] + 

: 1 H-NMR (CDC1 3 ) S (ppm) : 8.88 (2H. br), 7.19 (1H. m). 6.66 (1H. 
d. 12. 9Hz). 6.38 (1H. s), 6.16 (1H. dd. 12.1. 9. 9Hz). 5.62 (1H. br d. 
10.2Hz), 5.42 (1H, m), 4.59 (1H. br), 3.86 - 4.00 (3H. m). 3.11 - 3.31 
(3H, m), 2.95 (1H, br d, 8. 3Hz). 2.53 (3H. s). 2.11 - 2.33 (3H. m), 1.95 
(1H. m), 1.78 (4H, br). 1.53 (3H, d, 6. 6Hz). 

mmm 5 9 
its® 6 1 

<o, its®} e 1 zntz, 

&&fott® 1.8:1„ FAB-MS m/z: 477 [M+H] + 

ifilo^ : 1 H-NMR (CD 3 0D) 6 (ppm) : 7.27 (1H. dd, 16.5. 11.6Hz), 6.75 (1H. 
d. 16. 5Hz), 6.39 (1H. s). 6.15 (1H, dd, 11.6, 10. 6Hz). 5.61 (1H. dd. 
10.6. 3. 6Hz). 5.32 (1H. m), 4.38 (2H, m). 3.95 (2H. m). 3.28 (1H. m), 
3.20 (2H. m). 3.03 (4H. m), 2.95 (1H. m). 2. 41' OH. m). 1.95 (4H. m), 
1.66 (IH. m). 1.52 (3H. d, 6. 3Hz). 

%mm e o 
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itS® 6 2 

nmw ilea© (i-d v=r^ isu-)\>Rmts® t <dmw&£ 

Sttftlt^ 5:1. FAB-MS m/z: 505 [M+H] + 

'H-NMR (CD 3 OD) 5 (ppm) : 7.26 (1H, dd. 15.8, 10. 9Hz), 6.72 (1H. 

d. 16. 2Hz), 6.42 (1H, s). 6.16 (1H. dd. 11.9, 10.. 6Hz). 5.62 (1H, dd, 
10.6. 3. 6Hz), 5.30 (1H, m). 4.23 (2H. dd, 12. 5, 6. 3Hz), 3.96 (1H, d, 

16. 2Hz). 3.81 (1H, d, 16. 2Hz), 3.35 (1H, m), 3.15 (6H, m), 3.03 (1H, m). 

2.44 (1H, dt. 14.5, 3. 6Hz). 2.15 (2H. m), 1.80 - 1.86 (4H. m). 1.66 (1H, 
m). 1. 52 (3H, d. 6. 3Hz). 

%mm 6 1 

itS® 6 3 

%mmi%mv> a-n ic^ct, iyn-)iRmts®u<D^mm^ 

o. <tG® 6 3 *mz, 

H14&It&) 2:1. FAB-MS m/z: 521 [M+H] + 

£.f&ft : 1 H-NMR (CD 3 OD) 6 (ppm) : 7.25 (1H, dd. 16.2, 11.9Hz). 6.72 (1H. 
d, 16. 2Hz), 6.44 (1H, s). 6.16 (1H. dd. 11.9, 10. 6Hz), 5.61 (1H. dd, 
10.6. 3. 6Hz). 5.31 (1H. m). 4.24 (2H. m), 3.96 (IH. d, 16. 2Hz). 3.89 (1H. 
m). 3.83 (1H, d. 16. 2Hz). 3.43 (1H, m). 3.35 (1H. m). 2.96 - 3.10 (5H. 
m). 2.43 (1H. dt. 10.9. 3. 6Hz). 1.95 - 2.20 (4H. m), 1.75 - 1.80 (4H. m), 
1.62 (1H, m). 1.52 (3H. d. 6. 6Hz). 
6 2 

itS® 6 4 

nmmitzm<D a-n izmcx, is?-)i%.mts®v<Dmmm£ 
0 > its® 6 4 zntco 

g&mt® 3:1. FAB-MS m/z: 521 [M+H] + 

: 1 H-NMR (CD 3 OD) <5 (ppm) : 7.24 (IH. dd. 16.2. 11.9Hz). 6.73 (1H. 
d. 16. 2Hz). 6.42 (IH, s). 6.15 (IH. m). 5.60 (IH. dd, 10.8. 4.0Hz). 5.30 
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(1H. n). 4.17 (2H. ■). 3.92 (1H. d, 16. 2Hz). 3.80 (1H, d. 16.2Hz), 3.70 
(2H. m), 3.35 (1H. m), 3.27 (4H. m), 3.02 (1H. ddd, 8.9, 3.3, 2.0Hz), 
2.41 - 2.56 (7H. m), 1.70 (5H. m), 1.53 (3H. d, 6. 6Hz). 

mmm 6 3 

0, it£$6 5 fcfcfc. 

S14#J±ii$ 4:1. FAB-MS m/z: 520 [M+H] + 

: 1 H-NMR (CD 3 OD) 5 (ppm) : 7.24 (1H, dd, 16.2. 11.2Hz). 6.71 (1H. 
d. 16.2Hz), 6.42 (1H. s), 6.15 (1H, dd, 10.9, 9. 6Hz). 5.60 (1H, dd. 10.9. 
3. 3Hz). 5.31 (1H. m). 4.18 (2H. dt. 4.3, 2.0Hz), 3.93 (1H, d, 15. 8Hz), 
3.83 (1H, d, 15.8Hz). 3.35 (111. m). 3.02 (1H. dd. 8.9. 2.3Hz), 2.45- 
2.60 (10H, m). 2.45 (1H. dt. 14.5. 3. 6Hz), 2.36 (3H, s), 1.92 (2H, m). 

1. 62 (1H. Hi), 1. 53 (3H, d. 6. 6Hz). 

nmm 6 4 

0 . fk£* 6 6 zmrc 

m&foitfo 1.5:1. FAB-MS m/z: 596 [M+H] + 

: 1 H-NMR (CD 3 OD) 6 (ppm) : 7.20 - 7.30 (3H, m). 6.95 (2H. d. 
7. 9Hz). 6.84 (1H. t. 7. 4Hz). 6.74 (1H. d. 16. 2Hz), 6.43 (1H, s), 6.11 
(1H, m), 5.59 (1H. dd, 10.6. 3. 3Hz). 5.30 (1H. m), 4.20 (2H. m). 3.95 
(1H. d, 15.8Hz), 3.84 (1H, d, 15. 8Hz), 3. 34 .(1H, m), 3.19 (4H, m). 3.01 
(1H. dd. 5.6, 3. 3Hz), 2.71 (4H. m), 2.52 (2H; ; m). 2.40 (1H. dd, 14.5. 
3. 6Hz). 1.74 (4H. m). 1.61 (1H. m), 1.51 (3H. d, 6. 6Hz). 
%mm 6 5 
te£<fel6 7 
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9, <t&® 6 7£fc&. ; 
m&Wltm 2:1. FAB-MS m/z: 537 [M+H] + 

±J&tt : 1 H-NMR (CD , OD) 6 (ppm) : 7.24 (1H, dd, 16.2, 11.2Hz), 6.73 (1H. 
d. 16.2Hz), 6.42 (1H, s). 6.15 (1H, dd. 10. 9/:; 9. 6Hz). 5.59 (1H, dd. 10.9. 
3. 3Hz). 5.30 (1H. in). 4.11 -4.19 (2H, m), 3.94 (1H. d, 16. 2Hz), 3.84 
(1H. d, 16.2Hz). 3.34 (1H, m), 3.00 (1H. m), 2.78 (4H, m). 2.67 (4H, m). 
2.47 (3H, m). 1.67 (5H, m). 1.53 (3H. d. 6. 6Hz). 

mmm 6 6 

it^ty 6 8&£>'<fc£tl6 9 
«#Jlf2ic£> (1-1) 77-f z <Dm&&& 

o. itswe 8swt^6 9 <»u%sfa*%, &^-cmmm 5 1 mm 

<< - (®th]& : 50 mM U >Mm'MWi (pH 5. 9)/7"feh-h 

u;i/=68/32) -cmmb, *tsti6 sRUitswe 9 %%tc> 

it&%}6 8 : FAB-MS m/z: 491 [M+H] + 

'H-NMR (CDC 1 3 ) <5 (ppm): 10.08 (1H. br s), 7.18 (1H, dd, 15.5. 11.5Hz). 
6.85 (1H, br s). 6.63 (1H. d. 15. 5Hz). 6.60 OH, s), 6.15 (1H. t. 
11.5Hz), 5.67 (1H. d, II. 5Hz), 5.51 (1H. m), 4.73 (1H, br). 4.29 (2H. 1. 
5. 3Hz), 4.03 (1H. br), 3.64 (2H. m), 3.51 (311, m). 3.20 (1H. s), 2.98 
(1H. m). 2.40 (2H, m), 2.33 (1H, m), 2.01 (2H/ m). 1.57 (3H, d. 6. 9Hz). 

fc£tl6 9 :FAB-MS m/z: 491 [M+H] + 

•H-NMR (CDC 1 3 ) (5 (ppm): 11.25 (1H. br s), 7.02 (1H, dd, 16.0. 11.2Hz), 
6.58 (1H. br s), 6.11 (1H. d, 16. 0Hz), 6.09 (1H, m), 5.57 (1H, d. 
10.9Hz), 5.51 (1H, m), 4.45 (1H, d, 16. 5Hz)," 4. 34 (2H, d. 5. 2Hz), 4.25 
(1H. d, 16. 5Hz). 3.80 (1H, m), 3.58 (3H, m), 3. 08 (1H, s), 2.91 (IH, d, 
9.9Hz), 2.45 (2H. m). 2.32 (1H, m), 2.06 (2H, m), 1.95 (1H, m). 1.56 (3H, 
d. 6. 9Hz). 
6 7 

itS® 7 0 
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mmms o ->n-;i/s.wt:^tia aiD, it^^7 o*mz. 

m&WVcm 2:K FAB-MS m/z: 505 [M+H] + 

£$#: 'H-NMR (CD3OD) 5 (ppm): 7. 25 (1H, dd, 16.2, 11.8Hz), 6. 75 (1H. 
d, 16. 2Hz), 6.43 (1H, s), 6.17 (1H, t, 11. 2Hz), 5.60 (1H, dd. 10.6, 
3. 6Hz), 5.30 (1H, m). 4.18 (2H. m). 3.92 (1H, d. 16. 2Hz). 3.79 (1H. d. 
16.2Hz), 3.49 (2H, m), 3.41 (2H, q. 6. 9Hz), 3. 34 (1H, m), 3.02 (1H, m). 
2.43 (1H. m). 2.37 (2H, m). 2.04 (2H. m), 1.98 (2H. m), 1.62 (1H, m), 
1.53 (3H, d, 6. 6Hz). 

mmm 6 8 

it%®) 7 1 

3:1. FAB-MS m/z: 507 [M+H] + 
£f&ft : 1 H-NMR (CD 3 OD) 6 (ppm) : 7.24 (1H, dd. 16.5, 11.2Hz), 6.77 (1H. 
d. 16. 2Hz). 6.45 (1H, s). 6.17 (1H. dd, 10.9, 9. 6Hz), 5.61 (1H. m). 5.29 
(1H. m), 4.11 -4.90 (3H, m), 3.99 (1H, d, 16. 2Hz). 3.81 (1H, d. 16. 2Hz), 
3.39 (4H, m), 3.31 (1H, m), 3.01 (1H. m), 2.43 (1H. dt, 14.5, 3. 6Hz). 
2.07 (4H, m), 1.60 (1H. m). 1.51 (3H. d. 6. 6Hz). 

mmm 6 9 

it&'Vd 7 2 

g&fctt® 2:1. FAB-MS m/z: 580 [M+H] + 

: 1 H-NMR (CD 3 OD) <5 (ppm) : 7.24 (1H, dd. 16.2, 11.2Hz). 6.72 (1H, 
d. 16.2Hz), 6.43 (1H, s). 6.11 (1H. dd. 1 1. 9, : 10. 6Hz), 5.59 (1H, dd, 
10.6. 3. 3Hz). 5.31 (1H, m), 4.99 (1H. t. 5.0Hz). 3.81 - 3.99 (6H, m), 
3.35 (1H. m). 2.99 (1H, m). 2.42 (1H, dt, 14. 5. 3. 5Hz). 2.03 (2H, m), 
1.61 (IH. ddd. 14.2, 4.6. 4. 6Hz), 1.53 (3H, d| 6. 3Hz). 

%Mm 7 0 
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itSVO 7 3 
(7 0-1) 

{t&%0 (L) 300 nig (0.493 nunol)£S>£DD*^> 5 ml \Z®ML, -78*CT 
^DD^lIf;!' 0. 05 ml (0. 493 mmol) RTS h 'J )V7 5 > 0. 07 ml 
(0.493 mmol) 0*CT 2 l$|HJft#Lfc. S*5»ttfift4lfb7 >^X-} A 

D7h^77^-(n-A*t>/MlfM/l) T?H«U ft£$j7 3£>v 
tert-y^^v^^^v'J^^^ 188 mg (JR*£ 56 X) ftfc. 
(7 0-2) 

^MW 5 5 8E«0 (5 5-4) (CipCT, ft^ft7 3©y tert-7^v*?- 
&tt#J*8J 1.3:1. 

±J&# : 1 H-NMR (CD 3 0D) <5 (ppm) : 7.45 (1H, dd. 16.3. 11.4Hz), 6.71 (1H, 
d, 15. 8Hz). 6. 46 (1H. s). 6.22 (1H. m), 5.73 (1H, dd. 10.4, 3.0Hz). 5.33 
(1H, m), 4.34 (1H. d. 6.9Hz). 4.11 (1H. d, 16. 3Hz), 4.00 (1H, d. 16. 3Hz). 

3.35 (1H, m), 3.04 (1H. m). 2.43 (1H, dt. 14.%. 3. 5Hz). 1.61 (1H. m). 
1.53 (3H, d. 6.4Hz). 1.35 (3H, I, 6. 9Hz). 

mmm7 1 ] 

<tGW}7 4 

mmwn o$zm<d (70-1) ~ (70-2) <n . mj 

Sttttitifo 1.2:1. 

if&fl-^H-NMR (CD 3 0D) a (ppm) : 7.42 (1H, dd, 16.3. 11.9Hz), 6.76 (1H, 
d, 16. 3Hz), 6.46 (1H. s), 6.26 (1H, dd, 1 1. 9, 10. 6Hz), 5.71 (1H. dd, 
10.9. 3. 5Hz), 5.34 (1H. m), 4.10 (1H, d. 16. 3Hz), 3.85 (1H, d, 16. 3Hz). 

3.36 (1H, m), 3.04 (1H. m). 2.85 (3H, s), 2.43 (1H. dt, 14.3, 3. 5Hz). 
1. 65 (1H. m). 1. 53 (3H. d, 6. 4Hz). 
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mmm 7 2 
its® 7 5 

HMmi QUW.<D (70-1) ~ (70-2) (C^UT, it£t®J (L) , MJ 

fttt#Jt» 1.2:1. 

: 1 H-NMR (CD 3 OD) 6 (ppm) : 7.43 (1H, dd, 15.8. 11.9Hz). 6.75 (1H, 
d, 15.8Hz). 6.47 (1H. s), 6.15 (1H. dd. 11.9. 10. 6Hz), 5.72 (1H. dd. 
10.4. 3. 5Hz), 5.34 (1H, m), 4.13 (1H. d. 16. 3Hz), 4.04 (1H, d, 16. 3Hz). 
3.35 (1H. m), 3.04 (1H. m), 2.40 (1H. dt. 14.3. 3. 5Hz). 2.23 (3H. s). 
1.65 (1H, m). 1.53 (3H. d. 6. 9Hz). 

^mm 7 3 

itSM 7 6 

mmmimm<D a-n 7r^>a-j^^ o-7i-jn:Fn 

* ; y)V7 = > • 0 . it£%) 7 6 

Stt4*Jt*<J 3:1. FAB-MS m/z: 456 [M+H] + 

£j&#: 1 H-NMR (CDC1 3 ) 6 (ppm) : 10.95 (1H, br). 7.24 - 7.38 (5H. m). 
7.05 (1H. m). 6.89 (1H. d. 16. 2Hz). 6.61 (1H, s). 6.23 (1H. ddd. 10.2. 
10.2. 1.1Hz), 5.73 (1H. br d, 10. 2Hz). 5.53 (1H. m). 4.85 (1H, br). 4.21 
(1H, br). 3.23 (1H, br). 3.01 (1H, ddd, 8.3, 2.6. 2. 3Hz). 2.37 (1H. ddd. 
15.2. 3.6, 3. 3Hz), 2.01 (1H. ddd. 15.5. 9. 1, 3. 8Hz). 1.58 (3H, d. 6. 6Hz). 
##0J 1 
a 

(1-1) 

8-yDtt^^>K 5.00 g (22.4 mmoO^v 5 ^ un*&> 2 ml Stf^+r 
> 10 ml (DMSmmzfeBL. ten-T^Jl/ 2, 2. 2- h U 70D7-fe hi $f- 
h 8.00 ml (44.8 mmol) R ZSE. 7 y it * 7 &'± - f-frf&W 0.45 ml (3.66 
mmol) £JP;t, ^.Ur l mmWLrCo fcmmizssir-y-y 10 ml RW%&7m 
0. 031 g (3.66 mmol) £jQ;t, £ C/cfctSS^S'J U MJ£Tjg&£ 
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;|/=5/l) TttfiU l-ZfUttZ tert-7>;H£ 2.34 g (JR* 38 %) % 

ft. 

(1-2) 

%-7u*:*t7 9>m tert-y^^ 2.70 g (8.29 mmol) £ DMF 20 ml \ZfeM 
L> N-tHD + y7^H$F 1.35 g (8.28 mmol) RtX I. l-V7*t\L : st □ 
[5.4. 0]-7-£>r-fe> 1.86 ml (12.4 mmol) £inx.» miHT 20.5 NfHUffi^L 

&. s^^(C7jc ^fin*, »*x^;uT?aajL. KS&x^n* 0.5 

■X?»«L, 8-(7?MiF + y)-t^>| tert-T*? 1 ;!/*: 0. 83 g (JR* 
28 X) 

1 H-NMR (CDC1 3 ) 5 (ppn) : 7.83 (2H, n). 7. 75 (2H. m), 4.20 (2H. t. 
6. 8Hz). 2.21 (2H. I. 7. 6Hz). 1.79 (2H. m), l.fiO (2H. m). 1.44 (9H, s), 
1. 45 - 1. 29 (6H. m). 
(1-3) 

8-(7^MSF + -»-t^^>8 tert-y^;U 1. 00 g (2.77 mmol) 
Uit)VK 9 ml \Z®ML> 1M tH5^>-l i){Mm / * $ J - )V&%L 4.1 ml 
(4.16 mmol) £ JDA > Mt? 0.5 P*MflH$Lfc. ! 4i;fcttlftS5B'Jft. 5*C 

ttT-hUCA^Hi, «BET»«t*»5ScUfc, $)&£i^nP*?> 14 ml 
KJSJtfU HJ7JUtfD»K 6.4 ml SJllA. g&T 2 l*|Slft#Lfc. ttffiT 

##0J 2 

p^mimmo) (i-d ~ (1-3) izmcx, w-^u^y^tsym^ 

##0J3 
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C 

(3-1) 

##0|J1BE«0 (1-2) CtpLJT. U-U^HI/^ l.OOg (6.57 mmol). 
/7DD^?JMf;H-rA 0.75 ml (9.86 pno'DfttfSM V 7n bf;H^;U7 
= > 1.72 ml (9.86 mmol) «fc 0 , 2-* h ^JUS 1. 29 g 

(««) ftfc. 
(3-2) 

THF 5 ml {I^^Lfc7jc^^'J^^A7;i/^-^A 337 mg (8.89 mmol) K. 
THF 12 ml \Z®MLfz 2-* h*->* 792 mg (4.04 mmol) 

£in*.. ist 2.5 mmmwLtc, Kmm\z7k&m?i, s^x^jn?»itju 

$£Efc£U 2-* h*->* K^'>^>v;i/7;Hi-;i/$ 640 mg (iRsp 94 %) ft 
(3-3) 

5 5 S3*© (5 5-3) tl^CT, 2-* h*->* h*->^>^7^3 
— ;i/ 454 mg (2.70 mmol), N-t Fo + ->7^JK5 H 484 mg (2.97 mmol), 
hU7iz;^X7 0 744 mg (2.84 mmol) RZf DEAD 0.446 ml (2.84 mmol) 
cbO, N-(2-* h + i>^ h^^^>v*P + v)7^;K 5 K £ 486 mg (JRsp 
57 85) mfco 
(3-4) 

##0UB3«lfc® (1-3) (CipDT, N-(2-* F»*v* h*v^>vD*x)7 
^K5H 427 mg (1. 36 mmol) £ h K 7 v > • 1 ?K?P % 0.099 ml (2.04 
mmol) MI LTt# 6 nfeKrt>«t$ 5 8U&. «ETi§i££l$£U itSWlcZ 244 
mg (iR* 98 X) 

FAB-MS m/z: 184 [M+H] + 

1 H-NMR (CDCI 3 ) 6 (ppm) : 7.37 (1H. dd, 7.4, 1.8Hz), 7.27 (1H. ddd, 7.4. 
7.3, 1.8Hz), 7.11 (1H, dd. 7.3, I. 3Hz), 7.02 (1H. ddd, 7.6. 7.6, 1.3Hz). 
5.42 (2H, br s). 5.22 (2H. s), 4.79 (2H. s), 3.49 (3H, s). 
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r 

%mm 5 5b2«c(D (5 5-1) fC^CT, 3, 5-y.t HD + y$lf It^f Jl/J; 

3fE$c<7) (3-2) ~ (3-4) HfpDT, 3, 5-v 7 (iex{-7^)li? *?-)VisU 
*v) ^£0. fc£^d&t#7c. ' 

FAB-MS m/z: 384 [M+H] + 

1 H-NMR (CDC1 3 ) 6 (ppm) : 6.46 (2H, d, 2. 3Hz). : 6. 28 (1H. t, 2. 3Hz). 5.37 
(2H. br), 4.57 (2H, s), 0.97 (18H. s), 0.19 (12H, s). 
##0J5 

##0iJ3t2$cCD (3-2) ~ (3-4) 3, 4. 5- h U ^ h * 

FAB-MS m/z: 214 [M+H] + 

1 H-NMR (CDC 1 3 ) <5 (ppm): 6.60 (2H. s). 5.43 (2H, br). 4.64 (2H, s). 
3.88 (6H. s). 3.85 (3H. s). 
###J 6 
f 

(6-1) 

3, 5->'7$/Slii! 2.00 g (13.1 mmol)£ THF 20 ml RlX?K 20 ml (DM 
&mm\zmffiL. ^-lerl-:7^;i/v;>7-#*- h 6. 88 g (31.5 mmol)£j)Q;L, 
®mi%m7mj- h U ^A7K?§^T pH 7-8 tCpg^, gt&T4 PfP B m#L7c. 

Kfomiz 10 »; ^x>^7Kit^^iP7u. §^^x^;uT*fiaiL7c 0 ffiwuL^jimz 

ISy'JA^i/AvA^PY h^77-f- ( / 7DD^Jl/A/^^y-;i/=io/D 

3. 5-v-(tert-y h + y^J^-^7$ /)^ISISi£ 3.93 g (W.m 
85 8!) t#7c. 
( 6 - 2 ) 
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3. 5-2Mtert-7h*->#;U#-;U7 5/)£S#K 2.00 g (5.68 mmol)£ 
THF 15 ml \Z®ML, THF 10 ml ' IZ&ffllsfctfy, > • ;* ^JUX ;|,7 
3.77 ml (39.7 mmoDSSTFU MT5fl*Hft#bfc. 0 "CCH^U 

h^77^- (7Dn*^A/*^-;U = 20/l) T*f$JU I. h 
*'>*;H*=;|/7S y-6-fc *^;i^>-tf 1.08 g (M 56 X) t# 

fc. 

(6-3) 

##0iJ3l2$ctf>. (3-3) ~ (3-4) tZ^DT, 1. 3-v-tert-7 

#-;U7S y-5-t KP + i>^f 1 ;p^>-tf>j:o, f 

FAB-MS m/z: 354 [M+HJ + 

1 H-NMR (CDC1 3 ) <5 (ppm) : 7.41 (1H. t, 1.7Hz), 7.07 (2H, d, 1. 7Hz). 6.50 
(2H, br s). 5.39 (2H. br). 4.62 (2H. s). 1.50 (18H. s). 
##0)J 7 

##0iJ3te^<7) (3-3) ~ (3-4) tC^CT, 4-(*7 ^ 3^1/7 5 / ) 7 x* 

5 L ;i/7;i/P-;i/«to« ft^*g*#fc. 

FAB-MS m/z: 181 [M+H] + 

'H-NMR (CDC1 3 ) 5 (ppm) : 7.10 (2H. d. 8. 6Hz),-6. 70 (2H, d, 8. 6Hz), 5.38 
(2H, br s), 3.84 (2H. t, 7.1Hz), 2.91 (6H. s), 2.81 (2H. t, 7.1Hz). 
##0"J 8 

##0iJ 6 !21&<Z) (6-2) ~ (6-3) CipDT, 4-(N-* ?)1>E V J * 

'H-NMR (CDC 1 3 ) 5 (ppm): 7.29 (2H, m). 7. 15 (2H. n), 5.20 (2H, br). 
4.56 (2H, s). 3.93 (2H. s). 3.44 - 3.41 (4H, br), 2.68 - 2.58 (4H, n). 
2. 55 (3H. s). 
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it£W i 



m%mimm<D (1-2) kipst. 2-(75;xj^rjw$ifi^f;k 

&^-e###J3B2«&<7) (3-2) ~ (3-4) fc^ST, <t£® i Z 



FAB-MS m/z: 231 [M+H] + 

1 H-NMR (CDC1 3+CD 3 0D) 6 (ppm) : 7.87 (1H, d, '7. 9Hz), 7.71 (1H. d, 
7. 6Hz), 7.62 (1H. dd, 7.9. 7. 3Hz), 7.46 (1H, dd. 7.6. 7. 3Hz). 5.10 (2H. 
s). 2.81 (6H. s). 
##0)J 1 0 



#%0)J3fa$c£> (3-3) ~ (3-4) 2- tf U i? J —)V£. 

'H-NMR (CDC1 3 ) 5 (ppm): 7.21 - 7.30 (5H, m), 5.40 (2H. br). 3.90 (2H. 
t. 6. 9Hz). 2.91 (2H, t, 6. 9Hz). 
11 



###J3fE$c<D (3-3) ~ (3-4) Izm^X. 3- tf "J J 

1 H-NMR (CDC1 3 ) 6 (ppm) : 8.63 (1H, d. 2. OHz) , " 8. 57 (1H, dd, 5.0, 1. 5Hz). 

7.73 (1H, dt. 7.9. 2.0Hz), 7.33 (1H. dd. 7. 9, '1 9Hz), 4.92 (2H. br), 
4.71 (2H, s). 
1 2 
Mm 

P%m3tZM<D (3-3) ~ (3-4) icqst;t; 4-tf U V )Vt> J - 

1 H-NMR (CDC 1 3 ) <5 (ppm): 8.59 (2H, d, 5. 9Hz). 7.26 (2H. d. 5. 9Hz). 5.55 
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(2H. br), 4.71 (2H, s). ' ? 
##0)J 1 3 

#%0J3fBic<Z> (3-3) ~ (3-4) fCtpUT, 3-tf U P nj 

1 H-NMR (CDC1 3 ) <5 (ppm): 8.45 (1H, br s), 8, -43 (1H, dd, 4.9. 1. 3Hz). 
7.50 (1H, ddd. 7.6, 1.6. 1.3Hz), 7.20 (1H. dd-. 7.6. 4. 9Hz). 5.36 (2H. 
br). 3.67 (2H. t, 6. 3Hz), 2.67 (2H. t; 7. 8Hz), 1.90 (2H, m). 
##0)J 1 4 
itGW O 

##^J3f2icCD (3-1) ~ (3-4) \zmCX> 3-fc F o + t?3 'J >8£cfc 
FAB-MS m/z: 185 [M+H] + 

1 H-NMR (CDC1 3 ) 6 (ppm) : 8.27 (111. dd. 4.6, 1.3Hz), 7.42 (1H. dd. 8.3. 
1.3Hz). 7.18 (1H, dd, 8.3, 4. 6Hz), 5.75 (2H, br). 5.22 (2H. d. 0. 7Hz). 
4. 92 (2H, s). 3. 47 (3H. d. 1. 0Hz). 
###J 1 5 T 

0%m3mm<D (3-d ~ 0-4) izmvx, 6-tHo+y-35 i >sj<k 

1 H-NMR (CDC1 3+CD 3 0D) 6 (ppm) : 7.98 (1H, d, 2. 3Hz), 7.52 (1H, dd. 8.6. 
2. 3Hz), 6.68 (1H, d, 8. 2Hz). 5.32 (2H. s), 4.46 (2H, s), 3.35 (3H. s). 
###J 1 6 
it&Wq 

(16-1) 

^m&nmWKD (1-2) l:¥i;T, N-th'D + y*jW>>iS tert-^^U, 
7k%iti- b U ^A&tf 6-(^DD/fW^7vMO, N-(6-£7*>;M F* 

5 
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FAB-MS m/z: 258 [M+H] + 

1 H-NMR (CDC1 3 ) 6 (ppm) : 10.34 (1H. br), 8.02 (III. br). 5.54 (1H, s), 
4.67 (2H, s). 1.48 (9H. s). 

(16-2) 

N-(6-"77'>;^h^^)*;l/;U>8 lert-y^ 385 mg (1. 50 mmol) £v 
>7uu*$> 0.5 ml \Z®ML, hUyJV-tnmp. 0.5 ml £JQ;L> ijgtl 

##01J 17 J 

#%0)J 3 IBfc© (3-3) ~ (3-4) tc£pi;T, 1-^ ^;U-3-tf^ 'J V 

•H-NMR (CDC1 3 ) 5 (ppm) : 5.47 (2H, br). 3. 55 <1 H. dd. 9.9. 5. 6Hz). 3.48 
(1H. dd, 9.9. 7. 6Hz), 2.92 (1H. br d, 10. 9Hz), 2. 81 (1H, br d. 11.2Hz). 
2.28 (3H, s). 2.03 (1H, m). 1.89 - 1.97 (2H, m), 1.59 - 1.71 (4H, m). 
###J 1 8 : 

m^M3mm<D (3-3) eou ^x^y-^o. i-(2-7* 

H5 K*->X5PJ1/) M a U 4 fe&^/@mx5f 

SL&MchU ^^T##^J3fEmw (3 - 4) HzmCX. !£&&i£J;D{t£ 

FAB-MS m/z: 145 [M+H] + 
###J 19 : 
t 

(19-1) 

i mmo) (i-2) tc d x . 7-t h t Hn^-y-A^x^^ 5. 00 g 

(48.5 mmol) . frmikj- h 'J £ A 1. 90 g (48.5 mmol) 1, 

> 7.4 ml (72.7 mmol) O . X^;i/ N- (3-7 □ * 7 □ ^ v) 7Hz h-f 5 =f— 
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h£ 4. 20 g (IR# 39 %) ftfc. 

(19-2) ; 
JL3-)l N-(3-yn^ynjt5+y)7t h-f Sr-jh 500 mg (2.23 mmol) ft-? 
^□□^^> 6 ml CigffiU tr^'Jv> 0.22 ml; (2. 23 mmol) Rtf 1.8-^7 
If fcf P [5. 4, 0]-7-#>fHr> 0.33 ml (2. 23 mmol) ^iP*.. 36 R# 

EETj§«E&l»afeL/Jt. 38S*-> l J*y;U^nTh^;7 7-r- (£pp*JUA/* 

^y-;i/ = io/o tsuhu x^;i/ N-(3-e^u 7o^+x)7-fe h< = x 

— h ^ 166 mg (IR* 32 %) %tz. 
FAB-MS m/z: 229 [M+H] + 

1 H-NMR (CDC1 ,) 6 (ppm) : 4.00 (2H, q. 6. 9Hz), 3.93 (2H. t, 6. 3Hz). 2.53 
(6H. m). 1.93 (2H. m). 1.92 (3H. s), 1.70 (4H. m). 1.49 (2H. m), 1.27 
(3H. t. 6. 9Hz). 
(19-3) 

X^;P N-(3-e^'J *JJ 7P#*-»7-fe h-f H 166 mg (0.71 mmol) 

£ THF 0.5 ml Klig#U jft&& 0.1 ml SJniL'J..'MT 1 l$l8Uft#Lfc. M 

2 0 

###J 1 9I5«© (19-2) ~ (19-3) IC^CT, X^;U N-(3-7d^E 
2 1 

9fB$c<£> (19-1) KHSDT, 7-feHt KP+U-ASx^k 
ft:)- MJ tfARtf 1, 4-y'yot^>iO, X.¥)V N-(4-7p^7 H^-»7il 
h-fS-r-hSrtt, *^T##«19EtJD (19-2) ~ (19-3) CtpD 
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###| 2 2 

##0iJ 1 9IB®tf) (19-2) ~ (19-3) tCipDT, N- (3-7 CUE 

##0iJ 2 3 

1 9g3$t<D (19-2) ~ (19-3) (ZtjSCT. X^jl/ N-(4-^D ; & 
##0iJ 2 4 

1 9B2$t© (19-2) ~ (19-3) JL^JV N-U-yP^ 

7 h**»7-fc h-f Sf - hJ: D, ffc£&y0£K'i&£*§fc. 
###J 2 5 

#^0»J3fB$c(D (3-3) ~ (3-4) fCipDT, l-(2-k FD + xI^)-' 
2- h! D U v 5 7 > cfc D , <b^*zS»fc. ^tft^ttzS 4 St£ifi&/S*B&X 

FAB-MS m/z: 145 [M+H] + 
###J 2 6 

fls£* a a : * 

###|3§B$c<Z> (3-3) - (3-4) fcJpCT, l-(3-fc KP*->7Pt! 
;i/)-2-bf P UyV>J:0, a a 

1 H-NMR (CDC1 3 ) 6 (ppm) : 5.40 (2H, br), 3.68 (2H, t, 6. 3Hz), 3.39 (2H. 
dd, 11.5, 6. 9Hz), 3.37 (2H, m), 2.39 ( 2H. dd'r 8.6, 7. 6Hz). 2.02 (2H, 
ddd. 6.9, 6.3, 1.0Hz), 1.81 (2H, ddd, 11.5, 6." 3. 1.0Hz), 1.81 (2H, m). 
##01J 2 7 
ik&m b b 

(27-1) : " : 
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##0«16 3B»© (16-1) £tpi;T, N-t>*0^'>*;UA*5 >M tert-7 

>$? ten-T^y 659 mg (3.80 mo I) Sii/V uu*9> 10 ml t;^L, m- 
^uum^BMm. 886 mg (4.67 mmol) ££D*., ^r£T 24 P#P B Ut# i L£o 

j&£3i&&. i M%.*.mfci-ywk7mm*iiU7i. o □□ * ;i/ at «itB Lfco 

7PP*;l/AJI£Mnfti&7j<Ti5fcfrU &7*:M±!b ij ? atSM« 

x^;i/ = 4/l) N-(U-X* + yyp#y)*Jl,;U>S![ 

,ly£ 447 mg (iRs* 62 X) 
(2 7-2) 

N-(2, Z-JL~fc*l/-?U-$*l')-h)\,m >Wt tert-7^;i/ 150 mg (0.79 mmol) 
1 ml iZ®ML> tfn'Jv> 0.08 ml (0.95 mmol) £in;L> ^iS 

MEET&$£B££U N-(2-k KP*v-3-t!PU vx^yPTtf*^);^ 
AS >i? terl-7*^;U* 181 mg (1R# 88 X) 
FAB-MS m/z: 261 [M+H] + ' : 

1 H-NMR (CDC1 3 ) 6 (ppm) : 4.02 (1H. m), 3. 92 (1H. dd. 11.2, 3. 3Hz), 3.77 
(1H, dd, 11.2, 7.3Hz). 2.68 (4H, m), 2.65 (1H,' m). 2.50 (1H, m). 1.89 
(9H, s), 1.80 (4H. m). ' I- 

(27-3) ' V 

#%#J 1 6Egf£cD (16-2) izmiST, N-(2-t K P*v-3-t?P U >>X,l/7* 
P7^^-»^;i//\*S lert-y^^cfc O, ft£^ b b CD h U 7;l/;tP@^&£ 

#%0iJ2 8 
ik-SMc c 

##0Oli2«© (1-2) CTDT. 2-(2-7'o ; EX^)-l,3-y^V7>, 
N-t FD + y7^Ki KKOTAUOA«l:0! : 2-(2-7^Mi K^x? 1 
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W-l,3-mV7>$#, &^-C##0«3SB»p (3-4) 2- (2 

^M; H^ylfJW-l, 3-mV5>«kO < ;ft^«lc c 

1 H-NMR (CDCi 3 ) (5 (ppm) : 5.40 (2H, br), 4. 97; OH. t. 5.0Hz), 3.80- 
4.00 (6H, m). 1.98 (2H, dt. 6.3, 5.0Hz). • : 

( 1 ) 



H 2 NO-R 



3e 



3 9 



it^m r 



3 e 



a (CHJjCOaH 

b (CH2) 10 CO 2 H 

0-X)CH3 
c ^ 

OTBS 
x^p>JHBoc 



g 

h 
i 



NHBoc 
S0 2 N(CH3) 2 



■m 



n 




CrOCH 3 



HN^NH 
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'-'i. 



6S (2) mm 



H 2 NO-R 3e 

1 



<b£% R 3e R 3 ° 



u 



w 











z 






aa 


0 




bb 






ec 





± co jij a pj n #, 



tl<b„ 
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Iff # <D $g H';. 

(i) -«a (i) ' 




R^tfR'tt^-asfcttSfc-aTTic*. 7Ji/#/-f ;k 7;k^v-Ok 

teY-R 6 Ytt«ftfcL<tt#«lfc©7;k*U>fc«U R 5 (iCON 

R 6 R 7 [5£<K R 6 «7K^. th'a + y, litU"< tt#Ii©fi^7Jl/+Jk 

smt) l < tt#ift©K87;p+;k @&t> l < ii&tt&0tttt->* □ 7;k*;k 

(US*. R 8 RtfR 9 «l^-£7ctell&oT, B»*>L<tt#B&©teiift 
7JU*;k WfcL<tt#MOB87W. Hlft"bL< ^ 
D7WJk ©&t>L<te#®&(D7U-Jk B&fcL<tt#BSl©ffi3fcSRS. 
IifcL<ttm07^7j;-fJk IifeL< «Ii07o^f Jk ®&fcL 
< fcM*fift©«*3!t£*§£Lfc;&;i/:iKr.;k Sfcttfi&fc L < tt*l»©7U - 
frtDVn^ ) R 7 £-&<h&oTN£te^TM-t£ 

BtftfeK tt#fift©«3i§Sig££U R 7 teR fi £-#<h&oTN£te$ A,"C 
Mi-£S&t>L<[;i#S&©1i^glg£^-r/^ "<fc Ko*«>, IKife©{£»7;i/ 
*Jk B»fcL<tt*MMI©i«limU*Jk §&^<«#g$©ffil:->^P7 

;Wk «tftt>t<tt#«Si©7;i/^-;k «»t>t<tt*B»©««7;pa + 

R 1 0 R 1 1 R 10 R^R 1 Hi^n^nMfe© ; R 8 S:^R 9 t h|W|^Tfe^ < , ) 

€rS1". ) , co 2 R 12 R 12 «fi^©{£g:7;i/^;k B&t>L<t2JMI 
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■.?'.v • 



#ti0yt+V7^J^gt. } . COR 13 ClC4", R 13 «7j<^, W&bL 
R^&tfR'H^-tfctell&oT, llftt>U<tt*ll«i©€ 

ftotllS^^L, R 4 teX<h-ft<h&oTmi££S"r^ 7JU*7 

-f;k 7;i^y-f;k Sfcii-so-z {5$*, zto (a) 



>&&U W«0£fc«N-0-R 3A (St , > R 3 a «biIbB(D R 3 i: m&T tb 
(2) X*<Any>T*5!»*0«SH (1) B*fcfl2£*$fctt£fctt*©*8 



i 
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(5) R 3 ^Y-R 6 T$.^)i«^(7)$SH (4) K<feoffc&!fcl*&tt-t0HSttK: 

...J 

(6) R 5 ^\fi&fcL<«#g$©7U-Jk ■i|'bu<tt*iia©e'j^;k 
l <«#§&©? 7~>u;k BtufeL tf^'j v;k at* *>L<tt# 
^jp* u y , l < ttHMHfc©^* >j l < «#«&© tr^ y 

(7) R s #tro u H=^ai*e»si»*©«Hi (5) sa«©fb'&'ft*fctt't©* 

(8) tf**H-^-r*«ftfc:**-r*; i»*©$8B (1) ~ (6) © 
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